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Mays  David  Lynn.   MSC7!,  Purdue  University,  r>ece,*,hr.r  197?.  fl-n 
Investigation  of  the  Final  Construction  Contract  P.-yoH  Procedure 
for  I'he  Indiana  State  Hi"hv'py  Commission.   Major  nrofeBfior:  Dr.  Dnnn 
E.  Rancher. 

Prior  to  March  1972,  several  contractors  who  p'*r'.."crmeH  highway 
related  construction  work  ror  the  State  of  Indlaric  ccrri^lained  about 
the  State's  slowness  ir.  making  final  retai'  ^ge  payments.   There  com- 
nlaints  resulted  "in  a  lav;  boinj  nan^od  by  the  Indiana  f'-en^ral  Unsf1-''];' 
which  required  the  State  of  Indiana  to  pay  -m  interest  penal I'.y  to 
the  contractor  if  the  final  naynent  was  not  '"orifi  within  180  days 
of  contract  acceptance.   Indiana  State  Highway  Commission  (ISHC) 
officials  believed  that  this  law  wcu~H  hpnpfi+"  the  contractor  thro11;:!1 
faster  retainage  payments,  and  at  the  same  time  motivate  its  ■"reject 
engj neers  to  submit  all  of  the  renu.ired  paperwork  tor  their  com- 
pleted ^rejects  eo  that,  this  1  ?o  day  target  date  could  be  met. 
However   J  t  was  nuickly  discovered  that  this  lav;  did  not  accomplish 
these  objectives.   In  every  year*  since  interest  penalties  began 
occurring,  the  total  amount  of  interest,  penalties  paid  to  the  con- 
tractor has  increased.   Therefore,  ISHC  officials  ?elt  that  research 
was  needed  in  order  to  determine  how  severe  the  interest  penalty 
*->roblpm  had  beccrie  and  why  the  interest  penalties  continue  to  occur. 
The  ISHC  officials  also  suggested  that  the  Indians  State  Highway 
Commission  1970  Construction  Record  r;iiide  for  Poad,  bridge, 
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Mgjjrtgrvgncg.  and  Traffic  Cnnt,r."nts  might  be  a  cause  of  interest 
penalties  in  that  its  up-to-dateness  and  clarity  are  sc  >metimes 
questioned . 

In  ordrr  to  answer  these  questions,  the  researchers  f;rsf  had 
to  determine  the  components  of  the  final  construction  ecr.trart 
payment  ■nrocedu'"©  and  who  parti  ciyated  in  each.   This  was  ar  com'Oi  chp^ 
by  interviewing  three  types  of  ISHC  ■personnel--  District  Review 
Officers,  -'reject  engineers,  and  personnel  at  the  Division  of 
Materials  and  Tests,   Finch  grouo  provided  suggestions  nn  how  tc 
imirove  the  nrocp'Hi.re  cn<i   expressed  minions  or  why  the  npe^'-nt 
irohlcms  exist.   The  use  of  the  Construction  Record  van  also  in- 
vestigated in  the  interviews  with  District  Review  Ofpicers  =>nd 
project  engineers.   Finally .  the  severity  of  the  interest  penalty 
■oroblem  was  determined  by  a  computer  analysis  of  contract  data  from 
\°7Z   through  August  31,  1977. 

The  research  showed  that  the  interest  penalty  nroblern  is 
caused  primarily  by  the  project  engineers  and  the  Division  of 
Materials  and  Tests'  personnel  .   The  project  or,'rinoors  have  he^n 
turning  in  the  required  documentation  (the  Construction  Record) 
late  in  the  180  day  time  period  which  gives  the  pomhers  of  the  later 
components  of  the  procedure  less  time  to  complete  their  duties. 
The  Division  of  Materials  and  Tests  has  had  trouble  issuing  its 
material  certification  within  the  1 8P  day  limit  due  to  organizational 
problems.   The  computer  analysis  showed  that  interest  penalties 
steadily  climbed  from  1{0.00  in  19?2  to  a  projected  $4.3, 789.86 
in  1977. 
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Finally,    the   research    produced    Severn]    recommendations   to 
improve   the    final    construction    contr:ct    payment    nroceriure   and    thprph 
decrease  Interest    penalties.      Tmprov"i'ients   to   the   Tndlan.'1    .stat^ 
Highway   Cori"-.i  snion    1970   Construction    Record   '"■ride    for   Road,    Pr:id;o, 
Maintenance,    and   Traffic   Contracts   are   also   proposed   as   a   result 
of   the   research. 


CHAPTER  1 

INTRODUCTION 

From  the  contractor's  point  of  view,  the  most  important  aspect 
of  a  construction  job  is  being  paid  what  is  due  him  by  the  owner. 
Prior  to  March  1972,  several  of  the  contractors  in  Indiana  who  per- 
formed work  for  the  State  felt  that  the  State  was  much  too  slow  on 
the  final  retainage  payment.  Their  opinions  prompted  the  Indiana 
legislature  to  pass  a  law  requiring  the  State  to  pay  the  contractor 
a  penalty  if  final  retainage  payment  was  not  carrj ed  out  within  a 
certain  period  of  time  after  contract  acceptance.   In  the  years  fol- 
lowing the  enactment  of  this  law,  State  highway  officials  have  noticed 
that  they  are  still  having  trouble  paying  the  contracts  on  time  and 
this  problem  has  gotten  worse  each  of  the  last  three  years  in  terms 
of  total  penalty  dollars.   It  was  then  decided  that  a  review  of  the 
final  construction  contract  payment  procedure  was  needed  in  order  to 
point  out  those  areas  which  are  causing  the  penalty  payment  problems. 
Therefore,  it  is  the  purpose  of  this  paper  to  investigate  the  present 
contract  payment  procedure  and  to  propose  to  the  Indians  State  High- 
way Commission  changes  in  the  procedure  that  will  increase  its  ef- 
ficiency, along  with  decreasing  the  amount  of  money  that  the  State 
has  to  pay  to  contractors  each  year  in  penalties  for  late  final 
retainage  payments. 


1.1  Justification  for  the  Study 

An  underlying  purpose  of  every  local,  state,  and  national  gov- 
ernmental agency  is  to  perform  it6  assigned  functions  at  the  lowest 
possible  price  while  at  the  same  time  getting  the  highest  quality 
work  possible.  The  Indiana  State  Highway  Commission  strives  to 
accomplish  the  goal  behind  this  policy  but  it  sometimes  rune  into 
problem  areas.   At  present,  the  final  construction  contract  payment 
procedure  is  such  a  problem  area.   To  justify  this  statement,  a 
short  history  of  the  problem  will  be  presented  which  should  help  to 
prove  the  need  for  a  study  of  this  aspect  of  the  Indiana  State  High- 
way Commission's  activities. 

The  State  of  Indiana  utilizes  the  Unit  Price  Contract  system 
for  most  of  its  highway  work.   This  system  is  excellent  for  both 
heavy  construction  and  highway  construction  because  of  its  flexibility. 
In  highway  construction,  it  is  very  difficult  to  determine  in  advance 
the  exact  quantities  of  work  to  be  accomplished  by  the  contract, 
such  as  the  amount  of  excavation  or  fill  required.   Unexpected  sit- 
uations can  develop  throughout  a  project  that  can  change  the  estimated 
quantities.   The  Unit  Price  Contract  centers  around  these  estimated 
quantities.   The  owner  of  the  project  (  the  State  of  Indiana  in  our 
case  )  makes  an  estimate  of  the  quantities  of  work  for  each  activity 
or  work  item  of  a  given  job.   These  estimates  are  in  terms  of  units 
of  work  which  correspond  to  the  type  of  activity,  such  as  cubic 
yards  for  backfill.   The  contractors  who  desire  to  perform  the  work 
for  the  State  of  Indiana  then  submit  a  bid  in  terms  of  a  price  per 
unit  of  work.   This  unit  price  includes  the  estimated  costs  of  the 


material,  labor,  and  equipment  ncedpd  Cor  the  activity  plus  the  profit 
and  overhead  for  the  contractor.   This  way  of  contracting;  in  tf-mr;  -  !' 
unitn  of  work  allows  Tor  easy  calculation  of  additions  to  nr   rsubtrricl  inn? 
from  the  estimated  quantity  of  work  for  each  job  activity. 

The  overall  Unit  Price  Contract  system  for  the  State  of  Indiana 
follows  a  certain  procedure.   After  the  bids  have  been  received  from 
the  contractors,  the  unit  prices  of  each  bid  are  checked  by  a  computer 
for  gross  variation  from  the  norm  and  unbalancing  of  the  bid.   The 
contract  is  awarded  to  the  lowest  qualified  bidder.   Work  begins 
and  as  it  progresses,  the  contractor  is  entitled  to  periodic  payments 
for  work  already  completed.   The  project  engineer  of  the  contract 
estimates  how  many  units  of  each  work  item  have  been  completed  by 
the  contractor  during  the  payment  period.   These  quantities  are 
multiplied  by  the  unit  price  of  each  and  are  summed  to  arrive  at 
the  allowable  progress  payment.   However,  a  portion  of  this  progress 
payment,  usually  5-10  per  cent,  is  retained  by  the  State  of  Indiana  to 
protect  it  from  poor  work,  contract  violations  by  the  contractor, 
minor  claims  for  materials,  and  other  contract  related  problems. 
This  progress  payment  procedure  is  repeated  throughout  the  duration 
of  the  project. 

When  the  contractor  completes  his  contractual  work  and  an 
Indiana  State  Highway  Commission  official  gives  it  a  favorable  in- 
spection, the  contractor  is  relieved  of  further  maintenance  and  the 
project  engineer  is  required  to  prepare  a  final  estimate  of  both 
quantities  and  costs  for  the  project.   The  State  of  Indiana  then 
follows  its  final  construction  contract  payment  procedure  to  determine 


the  final  dollar  amount  due  the  contractor,  including  the  money 
retained  during  each  progress  payment  period.   This  procedure  will  be 
discussed  later  in  detail  but  it  will  suffice  to  say  here  that  it 
includes  the  checking  by  the  District  Review  Officer  of  the  project 
documents  as  computed  and  compiled  by  the  project  engineer,  material 
certifications  for  all  materials  required  by  the  contract  by  both 
the  District  Office  Materials'  Laboratory  and  the  Division  of  Materials 
and  Tests,  and  the  contractor's  agreement  that  the  final  quantities 
are  what  he  put  in  place.   This  final  dollar  amount  due  the  contractor 
can  change  from  that  expected  based  on  the  initial  contract  amount. 
The  final  amount  the  contractor  receives  can  decrease  due  to  liq- 
uidated damages  where  a  contractor  completes  the  contract  late,  actual 
quantities  in  place  being  lower  than  those  originally  estimated,  or 
mistakes  in  the  State's  favor  on  prior  progress  payments.   Conversely, 
the  final  amount  the  contractor  receives  can  be  an  increase  over 
what  was  origina1 ly  estimated  due  to  actual  quantities  in  place  being 
higher  than  originally  estimated,  extra  work  items,  mistakes  in  the 
contractor's  favor  on  prior  progress  payments,  or  penalties  levied 
against  the  State  because  it  did  not  complete  its  final  constructln: 
contract  payment  procedure  on  time.   This  last  item  provides  the 
basis  for  this  .study. 

Prior  to  March  1972,  several  contractors  who  performed  work  for 
the  State  complained  that  it  was  taking  an  unreasonable  and  costly 
length  of  time  for  them  to  receive  their  final  payment  from  the 
State  of  Indiana  for  a  contract  including  the  money  retained.   This 
prompted  the  1972  Session  of  the  Indiana  General  Assembly  to  change 


the  statutes  existing  at  that  time  pertaining  to  the  final  contract 

payment  on  highway  related  construction  contracts  performed  in  Indiana. 

This  new  law  is  found  in  the  Transportation  and  Public  Utilities 

division  of  the  statutes  (8-13-5)  and  the  pertinent  quote  is  in 

Chapter  5.  Section  7  and  is  as  follows: 

"Each  contract  entered  into  pursuant  to  the  provisions  of  this 
chapter  shall  provide  for  final  payment  within  one  hundred 
eighty  (180)  days  after  acceptance  of  the  project;   provided 
that  final  payment  shall  not  be  so  made  as  to  any  amount  which 
is  in  dispute  or  the  subject  of  a  pending  claim;   and  provided 
further  that  final  payment  shall  be  so  made  as  to  that  portion 
of  a  contract  or  those  amounts  which  are  not  in  dispute  or  the 
subject  of  a  pending  claim,  and  such  partial  payment  shall  not 
constitute  any  bar,  admission,  estoppel  or  have  any  other  effect 
as  to  those  payments  in  dispute  or  the  subject  of  a  pending 
claim.   For  each  day  after  one  hundred  eighty  (180)  days,  or 
thirty  (30)  days  after  settlement  of  a  claim,  the  commission 
shall  pay  to  the  contractor  a  penalty  for  late  payment  of  money 
due  to  the  contractor.   This  penalty  shall  be  computed  at  the 
rate  of  interest  of  six  per  cent  (6%)  per  annum  on  the  unpaid 
balance." 

This  change  in  statutes  also  specifies  that  this  penalty  clause 
is  applicable  to  all  highway  related  construction  contracts  for  which 
bids  were  received  by  the  State  of  Indiana  on  or  after  March  1,  1972. 

On  August  10,  1972,  N.  W.  Steinkamp,  the  Chief  Highway  Engineer 

for  the  State  of  Indiana  at  the  time,  issued  General  Letter  No.  2-73 

which  contained  a  supplemental  specification  for  contracts  which 

discusses  the  new  statute  and  points  out  the  beginning  and  ending 

days  of  this  contract  payment  procedure  period  in  order  to  compute 

possible  penalties.   This  specification  is  stated  as  follows: 

"Excep-c  as  otherwise  provided  herein,  final  payment  will  be 
made  to  the  contractor  within  180  days  after  acceptance  of  the 
pro;ect.   Acceptance  shall  be  considered  as  the  date  the  con- 
tractor is  relieved  of  further  maintenance  as  provided  in  107.16 
and  set  out  in  the  final  acceptance  letter. 


If  final  payment  is  not  made  within  1    lays  cf  final  acceptance, 

the  contractor  will  be  paid  interest  in  the  ar.ount  of  6C  per 

annua  on  the  unpaid  balance  or  retainage,  subject  to  the  following 
conditions: 

The  final  date  for  computation  of  interest  will  be  the  date  that 
the  final  estimate  is  prepared  in  the  Central  Office  ar.d  -ailed 
to  the  contractor  fcr  his  signature. 

Interest  will  not  be  raid  for  those  days  that  delay  in  payment 
of  the  final  estimate  is  not  directly  attributable  to  the  State. 
Included  in  this  category,  cut  not  limited  thereto,  is  the 
elapseci  time  used  by  the  contractor  to  review  ar.d  approve  the 
final  pay  quantities,  proof  of  payment  of  railroad  indebtedness, 
delinquent  or  supplemental  payrolls  or  material  records,  or  any 
other  reason  that  is  controlling  to  the  final  payment  and 
beyond  cor.trcl  of  the  engineer. 

Funds  retained  for  claims,  or  resulting  fro:,  litigation,  or 
amounts  in  dispute  will  not  be  eligible  for  payment  of  interest 
until  30   days  after  settlement." 

The  new  statute  quoted  previously  was  intended  to  benefit  both 

the  contractors  and  the  State  of  Indiana.   By  havint  this  t;.    :: 

lav,',  the  contractor  is  assured  either  of  receiving  the  final  a  cunt 

due  him  within  16S;  days  of  contract  acceptance  or  cf  acquiring  a 

larger  dollar  amount  after  the  1 60  day  deadline  due  to  an  interest 

t 

penalty  having  to  he  paid  by  the  State  of  Indiana.   The  State  of 
Indiana  is  benefited  in  that  its  personnel  know  that  they  have  only 
18C  days  to  complete  the  final  construction  contract  payment  procedure 
without  penalty.   This  type  of  regimen  provides  for  stricter  compliance 
with  the  law  since  a  disregard  fcr  the  time  limit  would  cause  an 
'unanticipated  outlay  of  funds  by  the  State. 

However,  it  was  discovered  that  the  existence  of  this  new  statute 
did  not  compel  the  State  of  Indiana  to  pay  the  final  amount  due  the 
contractor  within  18C  days  of  contract  acceptance  on  all  cf  its 
construction  contracts.   In  fact,  contract  data  shows  that  the  State 


of  Indiana  is  getting  worse  in  this  respect  each  year.   This  can 
be  seen  on  Table  1  shown  below: 

TABLE  1 

CONTRACT  DATA  COMPARISON 

Total  Penalty  Amount       Percentage  of  Contracts  in 
Year    Paid  During  the  Year        Which  Penalties  Were  Paid 

197*t        $  1,327.22  1% 

1975  S17,417.if3  H% 

1976  S32.272.57  21% 

It  can  easily  be  seen  that  both  sets  of  data  are  increasing,  even 
though  a  law  is  in  effect  that  tries  to  prevent  this. 

Therefore,  Indiana  State  Highway  Commission  officials  realized 
that  they  still  have  a  problem  with  the  final  construction  contract 
payment  procedure.   This  topic  surfaced  when  an  advisory  committee 
of  both  Indiana  State  Highway  Commission  officials  and  Purdue  Univer- 
sity Civil  Engineering  personnel  met  in  the  Fall  of  1976  to  discuss 
possible  research  topics.   It  was  felt  that  due  to  the  Illustra- 
ted data,  it  would  be  worth  the  time  and  money  required  to  investigate 
the  present  construction  contract  payment  procedure  and  to  determine 
possible  problem  areas  and  their  solutions.   The  goal  of  the  State 
of  Indiana  is  to  pay  all  of  its  construction  contracts  within  the 
180  day  allotted  time  period.   It  is  hoped  that  through  the  con- 
struction contract  payment  procedure  study  of  which  this  paper  is 
a  summary,  this  goal  will  be  closer  to  realization. 


1.2  Objectives  of  the  Study 
There  are  three  primary  objectives  to  this  investigation.   All 
relate  to  one  another  and  lead  to  tho  same  result —  a  more  efficient 
final  construction  contract  payment  procedure.   Each  will  be  discussed 
separately  and  indications  given  of  its  importance  to  this  study. 

The  first  objective  is  that  of  investigating  the  actual  final 
construction  contract  payment  procedure  and  how  it  is  carried  out. 
How  this  procedure  is  supposed  to  be  accomplished  will  be  discussed 
in  Chapter  2  of  this  paper.   However,  it  should  be  pointed  out  that 
the  present  procedure  makes  strong  use  of  the  Indiana  State  Highway 
Commission  1970  Construction  Record  Guide  for  Road,  Bridge,  Maintenance, 
and  Traffic  Contracts.   Indiana  State  Highway  Commission  officials 
have  expressed  the  opinion  that  the  way  the  present  construction 
contract  payment  procedure  is  being  carried  out  by  State  personnel 
might  be  causing  penalties  having  to  be  paid  on  construction  contracts. 
They  feel  that  there  could  be  inefficiencies  in  the  present  system, 
which  when  discovered  and  alleviated,  could  enable  the  State  of 
Indiana  tc  complete  a  higher  percentage  of  its  final  construction 
contract  payments  within  the  180  day  time  limit.   This  would  then 
result  in  a  smaller  total  penalty  amount  being  paid  by  the  State  of 
Indiana  to  contractors  during  the  year.   Therefore,  a  thorough  in- 
vestigation of  this  final  construction  contract  payment  procedure  is 
of  utmost  importance  to  this  study. 

The  second  objective  of  this  investigation  is  a  complete  review 
of  the  Indiana  State  Highway  Commission  1970  Construction  Record 
Guide  for  Road,  Bridge,  Maintenance,  and  Traffic  Contracts.   As  can 


be  seen  from  the  title,  it  has  beon  nevsn  years  since  this  publication 
has  been  updated.   This  guide  Is  used  by  the  project  engineer  of 
each  contract  to  complete  the  paperwork  required  for  the  highway 
related  construction  project.   It  offers  to  the  project  engineer  a 
format  of  computing  final  pay  quantities  for  each  project  work  item. 
As  was  expressed  with  the  final  construction  contract  payment  procedure, 
Indiana  State  Highway  Commission  officials  feel  that  this  guide 
could  be  inhibiting  the  payment  procedure  process  and  could  in  turn 
be  a  primary  reason  for  interest  penalties  having  to  be  paid  to  the 
contractors.   Complaints  have  been  expressed  also  by  both  project 
engineers  and  District  Review  Officers  with  respect  to  inefficiencies 
caused  by  this  book.   Therefore,  the  content  of  this  guide  will  be 
completely  researched  and  will  be  discussed  at  length  with  Indiana 
State  Highway  Commission  officials  around  the  State  of  Indiana. 

The  third  and  final  objective  of  this  study  is  that  of  completing 
a  data  analysis  of  all  highway  related  construction  contract  data 
since  the  interest  penalty  statute  was  enacted  by  the  Indiana  General 
Assembly  in  1972.   Contract  data  is  available  from  the  Indiana  State 
Highway  Commission  Indianapolis  office  on  computer  printouts  beginning 
in  1972.   Contract  data  is  updated  each  month  as  to  those  contracts 
still  in  progress  at  the  end  of  the  month  along  with  those  contracts 
that  were  completed  during  the  month.   A  sample  of  the  type  of  contract 
data  available  from  the  State  of  Indiana  can  be  seen  in  the  Computer 
Program  Development  section  (7»1)  of  this  paper.   The  objective  of 
the  data  analysis  is  to  point  out  the  problem  areas  of  the  final 
construction  contract  payment  procedure  with  respect  to  contract  type, 
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project  engineer  type,  geographic  district,  and  the  reasons  for  the 
interest  penalties.   From  the  compiled  uata,  several  graphs  ana 
tables  will  be  made  to  show  interest  penalty  trends.   An  example  of 
this  has  already  been  seen  in  Table  1  in  the  Justification  for  the 
Study  section  (1.1)  of  this  paper.   This  table  pointed  out  that  the 
penalty  situation  has  gotten  worse  in  each  of  the  last  three  years 
in  the  State  of  Indiana.   Therefore,  it  is  hoped  that  this  data 
analysis  will  illustrate  that  there  is  a  construction  contract  pay- 
ment procedure  problem  and  where  the  problem  is  r.ost  critical. 
Finally,  it  should  be  pointed  out  that  this  data  analysis  will  include 
all  contract  data  froit.  1972  through  August  31,  1977.   Since  this 
paper  will  be  completed  by  late  November  1977,  the  data  will  be 
stopped  at  this  August  date  to  enable  the  researchers  to  complete 
a  thorough  analysis  of  the  data.   However,  the  researchers  will 
point  out  anticipated  1977  contract  data  amounts  based  on  the  trends 
shown  during  the  first  eight  months  of  the  year. 

The  three  objectives  of  this  study  have  been  thoroughly  explained 
in  the  preceding  paragraphs.   How  they  will  be  carried  out  and 
accomplished  will  be  explained  in  the  next  section  of  this  paper. 

1.3  Method  of  Completing  the  Research 
The  final  construction  contract  payment  procedure  is  a  type 
of  construction  engineering  management  technique.   A  process  has 
been  devised  in  which  project  engineers  complete  the  required  paperwork 
for  a  Highway  related  construction  contract.   This  paperwork,  also 
known  as  the  Construction  Record,  is  checked  by  the  district  office, 
and  then  final  payment  is  made  to  the  contractor  of  the  project. 
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The  State  of  Indiana  has  IdO  days  to  complete  this  process  after 
project  acceptance.   Therefore,  it  w.-is  felt  that  in  order  to  complete 
the  analysis  of  the  construction  contract  payment  procedure,  it  would 
be  best  to  interview  those  engineering  managers  directly  involved 
with  the  process.   There  are  several  types  of  engineering  managers 
associated  with  the  procedure  and  the  method  of  extracting  the 
required  information  from  each  of  them  will  be  discussed  separately. 

The  first  type  of  engineering  manager  involved  with  the  final 
construction  contract  payment  procedure  to  be  interviewed  was  the 
District  Review  Officer.   There  are  six  geographic  highway  districts 
which  comprise  the  State  of  Indiana  and  each  has  a  District  Review 
Officer.   The  main  jobs  of  the  District  Review  Officer  are  to  receive 
a  contract's  Construction  Record  from  the  project  engineer,  check 
its  content  for  precise  final  work  item  quantities,  issue  final  work 
item  quantity  summary  sheets  to  receive  the  required  material  cer- 
tifications, receive  the  contractor's  approval  of  the  final  quantities, 
and  issue  the  completed  Construction  Record  to  the  Central  Office  for 
final  payment  to  the  contractor.   As  can  be  seen  from  his  job  duties, 
the  District  Review  Officer  is  one  of  the  key  men  in  the  final  con- 
struction contract  payment  procedure.   Therefore,  tie  researchers 
traveled  to  all  of  the  six  geographic  districts  of  the  State  of 
Indiana,  talked  individually  with  the  District  Review  Officers 
and  asked  of  each  the  following  questions: 

a)  How  is  the  final  construction  contract  payment  procedure 
carried  out  in  your  district? 

b)  In  your  opinion,  what  are  the  main  reasons  for  interest  penalties? 
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c)  Do  you  notice  any  difference.';  between  the  Construction 
Records  of  the  city,  county,  and  state  project  engineers? 

d)  Do  you  have  enough  personnel  to  complete  your  required  duties? 

e)  What  are  your  recommendations  on  improving  the  final  con- 
struction contract  payment  procedure? 

f)  What  do  you  think  about  the  Construction  Record  Guide? 

1)  Unnecessary  sections? 

2)  Repetition? 

3)  Needed  sections? 

i+)  Any  other  changes  that  could  improve  the  guide? 
5)  Unnecessary  forms? 

g)  Dc  you  initiate  retainage  reductions? 

The  researcher  stressed  to  each  District  Review  Officer  that  his 
opinions  would  be  held  in  confidence,  and  that  his  frankness  would 
lead  to  a  better  final  construction  contract  payment  procedure. 

The  six  interviews  with  the  individual  District  Review 
Officers  provided  a  lot  of  valuable  information  and  rec- 
ommendations for  improvement  of  the  final  construction  contract 
payment  procedure.   Also,  the  District  Review  Officers  provided 
excellent  suggestions  on  improving  the  Indiana  State  Highway  Commission 
'■970  Construction  Record  Guide  for  Road,  Bridge,  Maintenance,  and 
Traffic  Contracts.   The  opinions  of  the  District  Review  Officers 
on  both  the  final  construction  contract  payment  procedure  and  the 
Construction  Record  Guide  will  be  expressed  in  Chapter  3  of  this  paper. 

The  second  type  of  Indiana  State  Highway  Commission  personnel 
interviewed  about  both  the  final  construction  contract  payment 
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procedure  and  the  Construction  Record  Guide  was  the  project  engineer 
of  a  contract.   The  project  en/ineer  prepares  wh.-it  is  called  the 
Construction  Hecord  for  a  project.   Tn  thJs  document,  he  computes  I. he 
in-place  quantities  of  all  of  the  work  items  which  make  up  a  contract. 
He  accounts  for  any  Change  Orders  to  the  contract  or  any  Extra  Work 
Agreements.   He  then  turns  the  completed  Construction  Record  over 
to  the  District  Review  Officer.   Therefore,  it  can  be  said  that  the 
project  engineer  completes  the  first  step  of  the  final  construction 
contract  payment  procedure. 

An  underlying  reason  for  interviewing  the  project  engineers 
was  that  Indiana  State  Highway  Commission  officials  felt  that  they 
could  be  part  of  the  problem  in  not  meeting  the  180  day  deadline. 
No  engineer  likes  the  paperwork  required  for  a  job;  so  it  was  the 
feeling  of  the  researchers  that  by  asking  various  project  engineers 
their  opinions  of  both  the  final  construction  contract  payment  roro- 
cedure  and  the  Indiana  State  Highway  Commission  1970  Construction 
Record  Guide  for  Road,  Bridge,  Maintenance,  and  Traffic  Contracts, 
ideas  could  be  obtained  that  could  improve  the  efficiency  of  both. 
The  project  engineers  and  the  District  Review  Officers  work  with  both 
of  these  topics  every  day  and  their  opinions  can  far  outv/eigh  those 
of  the  researchers  Who  see  these  topics  for  a  much  shorter  period 
of  time. 

The  actual  interviews  of  the  project  engineers  were  carried 
out  in  the  Crawfordsville  District  of  Indiana.   The  researchers 
traveled  to  various  areas  around  the  district,  stopped  at  a  number 
of  jobs,  and  talked  with  several  project  engineers.   The  researchers 
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asked  questions  of  the  project  engineers  similar  to  the  listing 

shown  for  the  District  Review  Officers.   The  opinions  and  recommendations 

expressed  by  the  project  engineers  can  be  found  in  Chapter  .'t  of 

this  paper. 

The  third  type  of  personnel  interviewed  about  the  final  con- 
struction contract  payment  procedure  was  a  few  of  the  men  who  work 
at  the  Division  of  Materials  and  Tests  in  Indianapolis.   This  labo- 
ratory issues  material  certifications.   From  both  the  initial  analytic 
of  tiie  contract  data  and  opinions  expressed  by  Indiana  State  Hignway 
Commission  officials,  it  quickly  surfaced  that  this  laboratory 
could  be  a  cause  of  some  of  the  interest  penalties.   Therefore,  the 
researcher  traveled  to  Indianapolis  to  discuss  with  the  laboratory 
personnel  how  they  carry  out  their  aspect  of  the  final  construction 
contract  payment  procedure.   He  asked  how  they  issue  a  material 
certification  and  what  type  of  organizational  structure  the  labo- 
ratory follows.   The  results  of  this  interview  can  be  found  in 
Chapter  5  of  this  paper. 

Finally,  the  researchers  used  a  computer  to  accomplish  their 
data  analysis  of  past  and  present  highway  related  construction  con- 
tract data.   How  the  computer  program  was  written  and  what  it  en- 
compasses can  be  seen  in  the  Computer  Program  Development  section  (7.1) 
of  this  paper.   The  actual  data  compiled  and  summarized  is  found 
in  Chapter  7,  the  Data  Analysis  chapter. 
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CHAPTER  2 
AN  EXPLANATION  OF  THE  FINAL  CONSTRUCTION  CONTRACT  PAYMENT  PROCEDURE 

Since  this  investigation  is  centered  around  the  final  construc- 
tion contract  payment  procedure,  an  explanation  of  the  process  is 
in  order.   It  should  be  pointed  out  that  this  elucidation  of  the 
procedure  will  list  how  it  is  theoretically  supposed  to  be  carried 
out.   It  was  quickly  discovered  by  the  researcher  in  his  talks  with 
the  District  Review  Officers  that  they  do  not  all  precisely  follow 
each  of  the  steps  about  to  be  shown.   Their  reasons  for  variances 
from  the  process  will  be  explained  in  Chapter  3  of  this  paper,  the 
Results  of  Interviews  with  the  District  Review  Officers  chapter. 

It  is  felt  by  the  researchers  that  the  best  way  to  illustrate 
the  procedure  is  to  list  the  steps  that  are  followed  to  complete 
the  process.   Each  step  will  be  comprised  of  what  is  done  in  it  and 
who  participates  in  each  component  of  the  procedure.   The  final 
construction  contract  payment  procedure  is  as  follows: 

1 )   COMPLETION  OF  MATERIAL  RECORDS  (IT  611)-  These  forms  are 
prepared  monthly  throughout  the  project  by  the  contractor. 
They  are  a  record  of  all  of  the  materials  received  during 
the  month  that  are  included  in  the  finished  project.   The 
contractor  submits  the  IT  6l1's  to  the  project  engineer 
who  in  turn  checks  them  both  for  proper  quantities  and  for 
representation  of  all  items  received  on  the  job  during  the 
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month.  This  io  necessary  because  the  contractor  Rometinos 
computet;  quantities  incorrectly  nr  omits  worl'.  jtnms.   Af  l  r>r 
the  Material  Record  hrs  been  chocked  each  tconth,  the  project 
engineer  forwards  it  to  his  District  Review  Officer  who 
in  turn  forwards  conies  to  the  District  Office  Materials1 
Laboratory  and  the  Division  of  Materials  and  Tests. 

2)  COMPLETION  OF  THE  CONSTRUCTION  RECORD-  This  document  is 
prepared  by  the  project  engineer  and  is  submitted  to  the 
District  Office.   For  each  work  item  of  the  contract,  the 
project  engineer  compares  the  plan  quantity  with  the  quantity 
in  place.   Overruns  and  underruns  are  noted.   This  data 
provides  the  necessary  information  for  the  State  of  Indiana 

to  make  contract  price  adjustments  to  the  originally  estimated 
total  contract  price. 

3)  DISTRIBUTION  OF  PRELIMINARY  WORK  ITEM  QUANTITIES-  After  the 
Construction  Record  is  received  in  the  District  Office, 

the  District  Review  Officer  transfers  the  as-built  work 
item  quantities  onto  an  IC  6if2  form  which  is  entitled 
Comparison  of  Estimates-  Original  and  Final.   He  issues 
this  form  to  both  the  District  Office  Materials'  Laboratory 
and  the  Division  of  Materials  and  Tests  as  preliminary 
contract  quantities.   They  in  turn  begin  checking  to  see  if 
the  quantities  of  work  items  shown  on  the  Material  Records 
sent  to  them  previously  are  equal  to  or  greater  than  the 
quantities  shown  on  the  IC  6if2. 
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if)   CHECKING  OF  THE  CONSTRUCTIQ:'  RECORD  IN  THE  DISTRICT  OFFICE- 
After  sending  out  the  preliminary  quantities,  the  District 
Review  Officer  and  his  subordinates  begin  a  thorough  check 
of  the  Construction  Record.   They  check  to  make  sure  that  the 
project  engineer  has  made  no  mathematical  errors  in  his 
work  item  quantity  calculations,  that  all  of  the  work  items 
in  the  contract  show  up  in  the  Construction  Record,  that  the 
field  books  are  cross  referenced  with  the  Construction 
Record,  and  that  all  of  the  proper  forms  required  by  the 
Construction  Record  Guide  are  included  in  the  project  en- 
gineer's Construction  Record. 

5)  DISTRIBUTION  OF  THE  FINAL  V.'ORK  ITEM  QUANTITIES-  After  the 
Construction  Record  has  been  checked  in  the  District  Office, 
the  District  Review  Officer  then  issues  an  IC  6i+2  form 
containing  final  work  item  quantities  to  both  the  District 
Office  Materials'  Laboratory  and  the  Division  of  Materials 
and  Tests.   They  had  begun  their  comparison  of  in-place 
quantities  with  Material  Record  quantities  using  the  pre- 
liminary iC  642;  now,  they  can  complete  the  procedure  using 
the  final  IC  6 if 2. 

6)  ISSUANCE  OF  THE  DISTRICT  OFFICE  MATERIAL  CERTIFICATION-  After 
it  has  determined  that  the  in-place  work  item  quantities 

agree  with  the  Material  Record  quantities,  the  District 
Office  Materials'  Laboratory  issues  a  District  Office 
Material  Certification  to  the  Division  of  Materials  and 
Tests.  The  District  Office  is  notified  of  this  also. 
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7)  ISSUANCE  OF  THE  DIVISION  OF  MATERIALS  AND  TESTS  CKRTIFICATIPN- 
After  It.  han  sat.1  sfnctoril.y  completed  it::  cbcc'1  of 

final  IC  6if2  quantities  with  Material  Record  quantities, 
have  made  the  determination  that  the  required  number  of 
sample  tests  have  been  taken,  and  have  been  notified  that 
the  District  Office  Materials'  Laboratory  has  issued  a 
material  certification,  the  Division  of  Materials  and  Tests 
issues  its  certification  and  notifies  the  District  Office 
of  this  fact. 

8)  ISSUANCE  OF  THE  M-39,  THE  CONTRACTOR'S  INSPECTION  OF  THE 
FINAL  CONSTRUCTION  RECORD  REPORT-  After  both  of  the  material 
certifications  have  been  received  in  the  District  Office, 
the  District  Office  issues  a  final  quantity  IC  6i+2  and  the 
M-39  form  to  the  contractor.   This  is  done  so  the  contractor 
can  check  to  see  if  he  agrees  with  the  in-place  quantities 
along  with  the  final  contract  tctal  dollar  amount.   If  the 
contractor  agrees  with  the  work  item  quantities  and  the  total 
contract  amount^he  signs  the  M-39  and  returns  it  to  the 
District  Office.   If  he  does  not  agree,  negotiations  on 

the  dispute  begin. 

9)  TRANSMITTAL  OF  THE  CONSTRUCTION  RECORD  TO  THE  CENTRAL  OFFICE- 
When  the  M-39  is  received  signed  from  the  contractor,  the 
complete  Construction  Record  is  sent  to  the  Central  Office 
for  additional  checking  and  payment  approval. 

10)   PAYMENT  TO  THE  CONTRACTOR-  After  receiving  the  Construction 
Record  from  the  District  Office,  personnel  in  thr  Central 
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Office  chock  it  and  if  it  meets  their  approval,  a  check  in 
issued  to  the  contractor  for-  the  final  amount  of  money 
due  him. 
The  final  construction  contract  payment  procedure  is  illustrated 
in  the  flowchart  shown  in  Figure  1 .   The  blocks  signify  persons  or 
places  involved  in  the  procedure  while  the  arrows  indicate  activities 
between  them.   The  numbers  alone  the  arrows  are  explained  on  pace  21. 
It  should  be  kept  in  mind  that  the  procedure  explained  and  shown 
in  the  flowchart  form  is  the  theoretical  procedure.   The  variations 
to  the  final  construction  contract  payment  procedure  as  expressed 
by  the  District  Review  Officers  will  be  shown  in  the  Results  of 
Interviews  with  the  District  Review  Officers  chapter  of  this 
paper  (Chapter  3) • 
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EXPLANATORY  NOTES  FOR  THE  FINAL  CONSTRUCTION  CONTRACT 
PAYMENT  PROCEDURE  FLOWCHART 


1)  Contractor  completes  and  issues  a  Material  Record  form  (IT  611) 
each  month. 

2)  Project  engineer  sends  in  the  checked  IT  611  each  month. 

3)  The  district  office  passes  on  the  IT  611  each  month  to  the 
testing  laboratories. 

k)   Project  engineer  completes  and  sends  in  the  Final  Construction 
Record. 

5)  District  office  issues  preliminary  work  item  quantities  on  an 
IC  642  form  to  the  testing  laboratories. 

6)  District  office  checks  the  Final  Construction  Record. 

7)  District  office  issues  final  work  item  quantities  on  an  IC  6*f2 
form  to  the  testing  laboratories. 

8)  District  Office  Material's  Laboratory  issues  their  materials' 
certification  to  the  Division  of  Materials  and  Tests. 

9)  Division  of  Materials  and  Tests  issues  their  materials*  certification. 

10)  District  office  sends  a  final  quantity  IC  6^2  and  an  M-39  form 
to  the  contractor. 

11)  Contractor  sends  in  the  signed  M-39* 

12)  District  office  sends  the  completed  Final  Construction  Record  to 
the  Central  Office. 

13)  Central  Office  checks  the  Final  Construction  Record  and  issues 
the  final  payment  to  the  contractor. 


Figure  1 ,  cont. 
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CHAPTKR  3 
RESULTS  OF  INTERVIEWS  WITH  THE  DISTRICT  REVIEW  OFFICERS 

The  researchers  traveled  to  all  six  State  of  Indiana  highway 
districts  and  spoke  with  the  District  Review  Officer  in  each  district. 
This  man  is  responsible  for  reviewing  a  contract's  Construction 
Record  received  from  the  project  engineer,  checkir.g  its  content  for 
precise  work  item  quantities,  issuing  final  work  item  quant j ty 
cummary  sheets  to  receive  the  required  material  certifications, 
receiving  the  contractor's  approval  of  the  final  quantities,  and 
issuing  che  completed  Construction  Record  to  the  Ct ntral  Office  for 
final  payment  to  the  contractor.   Each  District  Review  Officer  was 
asked  a  set  of  questions  which  were  listed  in  Section  1,3  of  this 
paper.   The  results  of  these  interviews  will  be  discussed  in  the 
following  sections,  each  of  which  pertains  to  a  certain  topic  of 
discussion, 

3»^  Final  Construction  Contract  Payment  Procedure  Flow  in  the  Districts 

A  discussion  of  how  the  final  construction  contract  payment 
procedure  is  theoretically  supposed  to  be  carried  out  was  made  in 
Chapter  2  of  this  paper.   This  procedure  was  condensed  into  the 
flowchart  seen  in  Figure  1  on  page  20,   Each  of  the  District 
Review  Officers  was  asked  if  he  followed  the  theoretical  procedure  and 
it  was  found  that  not  all  of  them  did.   In  fact,  only  one  of  the 
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districts  out  of  six  follows  the  final  construction  contract  payment 
procedure  step  by  step.   There  are  two  primary  deviations  to  the 
procedure  with  three  out  of  six  of  the  districts  practicing  the  first 
one  and  two  out  of  six  practicing  the  second.   The  first  deals  with 
preliminary  and  final  quantities  on  the  IC  6^2  forms.   The  procedure 
calls  for  the  District  Review  Officer  to  transfer  the  work  item 
quantities  calculated  by  the  project  engineer  onto  an  IC  6^+2  and  to 
send  these  preliminary  quantities  to  both  material  certification 
laboratories  so  they  can  begin  their  certifications.   The  District 
Review  Officers  are  then  supposed  to  check  the  Construction  Record 
and  the  work  item  quantities  within  it.   They  then  issue  final  quantity 
IC  6^2's  to  the  laboratories.   It  war  discovered  and  the  researchers 
concur  in  this  practice  that  the  majority  of  the  districts  do  not 
issue  preliminary  quantities  to  the  certification  laboratories.   The 
District  Review  Officers  in  these  district s  stated  that  it  usually 
only  takes  then  a  few  days  to  check  a  Construction  Record.   Therefore, 
they  feel  that  it  is  unnecessary  to  issue  preliminary  quantity  IC  6^-2's 
to  the  laboratories  and  then  three  ov-  four  days  later  issue  final 
quantity  IC  6^2' s.   However,  the  districts  do  realize  that  if  a  work 
item  quantity  is  in  dispute  or  if  it  takes  a  long  tii  e  to  check 
(such  as  dirt  cut  and  fill),  they  will  issue  preliminary  quantities 
to  the  certification  labs  in  this  case. 

The  second  procedural  nonconformance  deals  with  the  issuance 
of  the  M-39  form  which  is  the  Contractor's  Inspection  of  the  Final 
Construction  Record  Report.   The  theoretical  procedure  calls  for 
issuance  of  the  form  to  the  contractor  after  the  District  Review 
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Officer  receives  both  material  certi  H  cations.   However,  duo  tc  rant 
nroblems  doaiinr  with  lox\r,   waits  for  material  certifications,  two 
of  the  districts  send  out  an  M-39  wl.cn  they  hove  determined  what  the 
final  work  item  quantities  will  be.   The  researchers  feci  that  this 
is  a  bad  practice  and  that  these  two  districts  should  revert  tc  the 
specified  procedure.   Many  times,  items  are  left  off  Material  Record 
forms  by  the  contractors.   This  changes  work  iter:  quantities  which  then 
change  the  contract  price  shown  on  the  M-39.   If  tins  happens,  a  new 
M-39  has  tc  be  sent  to  the  contractor.   Therefore,  waiting  for  both 
material  certi  ficati-r.s  before  issuing  the  M-39  seems  to  be  the  most 
feasible  thing  to  do.   It  should  also  be  kept  in  mind  that  the  time 
spent  waiting  for  the  M-39  form  to  be  returned  from  the  contractor 
is  not  charged  towards  the  State's  180  day  payment  period. 

3.2  Causes  of  Interest  Penalties 
All  of  the  six  District  Review  Officers  were  asked  what  they 
thought  were  the  main  reasons  for  interest  penalties  and  each  rave 
essentially  the  same  answers.   The  two  reasons  mentioned  by  all  were 
project  engineer  paperwork  problems,  and  late  issuance  of  the  Division 
of  Materials  and  Tests  certification.   As  will  be  seen  in  Chapter  7, 
the  Data  Analysis  chapter,  the  contractual  data  correlates  with  the 
opinions  of  the  District  Review  Officers.   Several  men  stated  that 
there  are  certain  project  engineers  in  their  districts  who  chronically 
turn  in  the  Construction  Record  either  wrong,  late,  or  incomplete. 
They  can  tell  by  the  project  engineer's  name  on  the  Construction 
Record  whether  they  are  going  to  have  trouble  checking  it  or  not. 
Also,  there  are  several  project  eng-.neers  in  each  district  who  turn 
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the  Construction  Records  in  early  an<3  correcl  nlmost  every  time.   It 
seems  as  though  all  project  engineers  should  attend  periodic  workshops 
on  the  nreparation  of  Construction  Records  taught  by  District  Review 
Officers.   This  would  clarify  the  mistakes  that  are  made,  along  with 
having  the  project  engineers  hear  suggestions  or  "tricks  of  the  trade" 
from  their  peers. 

The  late  issuance  of  the  Division  of  Materials  and  Tests  certifica- 
tion also  upsets  most  of  the  District  Review  Officers.   Few  know  why 
this  was  happening.   However,  recent  changes  in  the  nrocedure  of  the 
Division  of  Materials  and  Tests  as  will  be  discussed  in  Chapter  5  of  this 
paper  should  greatly  alleviate  this  reason  for  interest  penalties. 

A  few  other  reasons  for  interest  penalties  were  stated  by  the 
District  Review  Officers.   These  included  late  District  Office 
Materials'  Laboratory  certifications,  variations  in  the  types  of 
project  engineers  (city,  county,  or  state),  the  Failure  Committee 
at  the  Central  Office  meets  only  once  a  month,  and  that  the  Central 
Office  requires  too  many  reports  (daily,  weekly,  and  monthly).   The 
only  one  of  these  of  major  consequence  is  the  variation  of  project 
engineer  type.   It  and  another  reason  will  be  discussed  in  the  next 
two  sub-sections. 

3.2.1  Construction  Record  Versus  Type  of  Project  Engineer 
The  District  Review  Officer?  stated  that  they  noticed 
a  great  difference  between  the  quality  of  Construction  Records  pre- 
pared by  the  state  project  engineers  and  these  put  together  by  the 
city  or  county  project  engineers.   They  said  that  the  city  and  county 
project  engineers  make  many  more  mistakes  in  completing  the  Construction 
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Record  than  do  the  State  of  Indiana  project  engineers.   This  is 
probably  due  to  the  more  experience  the  state  project  engineers 
have  in  completing  a  Construction  Record.   A  few  of  the  District 
Review  Officers  stated  that  they  find  it  easier  to  personally  correct 
many  of  the  mistakes  of  the  city  or  county  project  engineers  rather 
than  having  them  come  in  to  correct  the  Construction  Record.   It 
seems  to  the  researchers  that  the  city  and  county  project  engineers 
should  also  attend  the  proposed  Construction  Record  workshops  taught 
by  the  District  Review  Officers.   Experience  will  not  help  them  if 
they  keep  completing  the  Construction  Record  incorrectly. 

3.2.2  District  Office  Material  Certifications 
Only  one  District  Review  Officer  expressed  that  he  sometimes 
has  problems  Getting  District  Office  Materials'  Laboratory  certifica- 
tions.  The  other  five  nen  seemed  to  hove  very  good  rapport 

with  the  district  testing  men  and  it  only  takes  one  to  three  days 
to  get  a  certification  in  these  districts.   One  District  Review 
Officer  even  expressed  the  fact  the  the  material's  laboratory  in  his 
district  has  agreed  to  work  on  those  contracts  which  are  late  in  the 
180  day  payment  period  first.   This  type  of  cooperation  caves  the 
State  of  Indiana  money  in  interest  penalties. 

3.3  Review  Personnel 
It  was  quickly  discovered  by  the  researchers  that  the  majority 
of  the  districts  vary  with  respect  to  the  personnel  completing  the 
final  construction  contract  payment  procedure  review  process.   All 
of  the  districts  obtain  extra  personnel  during  the  winter  months 
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due  to  inclement  weather  making  field  personnel  available  for  office 
work.   However,  during  the  remainder  of  the  year,  two  District  Review 
Officers  work  by  themselves  in  completing  the  reviewing  and  chocking 
of  the  Construction  Records.   The  number  of  review  personnel  in  the 
other  four  districts  includin;,  the  District  Review  Officer  varies 
from  three  to  six.   In  the  districts  which  have  review  personnel 
besides  the  District  Review  Officer,  each  Construction  Record  is 
usually  broken  down  so  that  the  same  person  checks  the  sane  work  item 
categories  for  each  contract.   This  helps  to  reduce  the  number  of 
review  errors.   However,  a  few  of  these  districts  allow  one  person 
to  review  the  entire  Construction  Record  if  it  Is  for  a  small  contract, 
Mot  one  of  the  District  Review  Officers  stated  that  he  needed  more 
review  personnel--  including  the  two  men  who  work  alone.   However, 
the  researchers  feel  that  a  recommendation  is  in  order  here.   It 
seems  that  something  is  wrong  with  the  personnel  utilization  system 
of  the  Indiana  State  Highway  Commission  when  it  assigns  six  review 
men  to  one  district  and  only  one  to  another.   The  amazim  fact  is  that 
the  two  districts  operating  with  only  a  District  Review  Officer 
had  two  of  the  lowest  interest  penalty  percentages  and  totals  for  the 
1972  through  1976  contractual  data.   Therefore,  the  researchers  pro- 
pose that  each  District  Review  Officer  should  be  assigned  a  field- 
experienced  assistant,  and  that  these  two  perrons  should  carry  out 
the  entire  review  procedure.   This  would  eliminate  unneeded  personnel, 
along  with  allowing  those  two  District  Review  Officers  without  as- 
sistants some  relief.   In  view  of  the  fact  that  fewer  highway  related 
contracts  are  being  let  due  to  the  near  completion  of  the  interstate 
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system,  two  review  officers  should  suffice  fr,r  each  district. 

3.^   District  Review  Officer  Interaction 
All  of  the  District  Review  Officers  expressed  the  fact  that 
there  has  been  no  interaction  between  them  for  five  to  six  years. 
Only  two  of  the  six  know  one  arother.   All  said  that  they  would  like 
to  have  an  annual  meeting  where  they  could  discuss  construction 
contract  procedures.   It  seems  as  though  this  would  be  a  very  good 
idea.   The  six  District  Review  Officers  could  get  together  with 
persor.nel  from  the  Central  Office  and  discuss  general  procedures, 
possible  improvements,  and  problems  encountered  at  the  present.   Each 
District  Review  Officer  could  state  a  few  of  hie  problems  and  others 
of  the  group  who  might  have  already  solved  the  same  problems  could 
present  their  solutions.   Another  reason  for  the  annual  meeting  is 
to  prevent  gross  divergence  from  contract  procedures.   At  the  present, 
the  six  District  Review  Officers  are  all  following  their  own  pathways. 
These  are  not  too  different  from  the  stipulated  procedure;  however, 
there  is  the  possibility  of  ending  up  with  six  different  payment 
procedures  in  the  future.   The  researchers  feel  that  the  District 
Review  Officers  would  be  more  than  willing  to  participate  in  such 
joint  meetings. 

3»5  Recommendations  for  Improving  the  Final  Construction  Contract 

Payment  Procedure 
Most  of  the  District  Review  Officers  discussed  the  fact  of  late 
initiation  of  needed  change  orders  by  the  project  engineers.   A 
change  order  is  required  any  tire  there  is  a  change  from  the  original 
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plans  or  estimate  which  mahe6  the  total  contract  amount  increase. 
The  project  engineer  then  documents  i  his  change  will-  its  anticipated 
cost  on  an  IC  626  form  v/hi  ch  is  entitled  a  Recommended  Change  in 
Plans,  Materials,  or  Quantities.   Two  problems  have  arisen  out  of 
the  use  of  this  form.   First,  nany  project  engineers  wait  until  the 
end  of  the  job  to  initiate  this  form,  even  though  the  change  took 
place  much  earlier  in  the  project.   This  holds  up  the  payment  nrocedure 
process  and  the  District  Review  Officers  feel  that  this  is  mainly 
due  to  inexperienced  project  engineers.   Again,  an  annual  workshop 
for  project  engineers  would  help  to  alleviate  this  problem.   Secondly, 
some  of  the  District  Review  Officers  say  that  the  project  engineers 
do  not  complete  an  IC  026  until  they  hove  exact  quantities.   It  is 
felt  that  if  a  change  can  be  foreseen  but  exact  quantities  are  not 
known,  such  as  with  cut  and  fill,  it  would  be  better  to  begin  the 
process  by  turning  in  an  estimated  IC  626  so  the  Indiana  State  High- 
way Commisnion  will  know  it  needs  extra  money  for  this  contract. 

Only  one  District  Review  Officer  did  not  agree  with  the  policy 
of  working  on  Construction  Records  that  are  late  in  the  180  day 
payment  period  first.   Five  of  them  stated  that  if  they  are  working 
on  other  Construction  Records  and  one  comes  in  which  is  late  and  which 
will  have  a  substantial  interest  penalty  if  not  processed  promptly, 
they  will  switch  their  efforts  over  to  this  new  one.   This  shows  the 
desire  of  the  District  Review  Officers  of  having  the  lowest  penalty 
amount  possible.   The  sixth  District  Review  Officer  brought  up  the 
point  that  looks  at  things  frov.  the  contractor's  point  of  view. 
By  working  on  the  late  contract  first,  you  save  money  for  the  State 
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of  Indiana.   However,  why  should  the  contractors  whose  contracts 
were  turned  in  earlier  have  to  wait  for  their  final  payment  just  so 
the  State  of  Indiana  saves  money?   The  researchers  can  sec  this 
District  Review  Officer's  point,  but  it  should  be  remembered  that 
he  is  working  for  the  State  of  Indiana,  not  the  contractors.   There- 
fore, he  is  obligated  to  save  as  much  money  for  the  State  of  Indiana 
as  he  can. 

A  third  recommended  imnrovement  deals  with  retainage  reductions. 
Several  of  the  District  Review  Officers  feel  that  rctainages  cov.ld  be 
dropped  much  sooner  than  they  actually  are.  A   dropped  retainable 
saves  many  dollars  in  interest  penalties.   Pecause  of  this,  when 
some-  of  the  District  Review  Officers  see  that  the  final  construction 
contract  payment  procedure  is  running  late,  they  mention  to  the 
Construction  Engineer'  of  the  district  that  it  might  be  a  good  idea 
to  lower  the  percentage  retained.   Since  the  contractor  has  to  make 
the  formal  request,  he  is  informed  that  the  State  of  Indiana  is 
willing  to  make  the  reduction.   Ho  extractor  with  any  common  sense 
will  reject  this  offer;  however,  the  State  of  Indiana  must  nrotect 
itself  before  dropping  the  retainage.   If  the  contract  is  running 
late  and  liquidated  damages  are  due  to  the  State  of  Inuiana,  the 
chances  of  dropping  the  retainage  are  much  slimmer.   Therefore,  the 
State  of  Indiana  must  weigh  two  evils  here —  leave  the  retainage 
as  it  is  and  pay  a  higher  penalty  or  drop  it  and  take  the  chance  of 
not  recovering  the  liquidated  damages.   Only  a  value  engineering 
judgement  for  each  individual  case  will  give  the  correct  answer.   The 
point  of  this  improvement  idea  is  to  reduce  the  retainage  as  much  and 
as  soon  as  possible. 
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Another-  recommendation  der<1.&  w1  '  h  job  personnel .   One  of  the 
District  Review  Offjcers  mentioned  that  every  project  en;  1  nrer  should 
be  assigned  an  assistant.   Some  have  them  now  and  some  do  not.   This 
assistant  could  work  in  the  fieDd  office  trailer  and  be  completing  a 
lot  of  the  Construction  Record  paperwork  throughout  the  job,  such  as 
making  the  necesrary  sketches  and  adding  up  all  of  the  weigh  tickets. 
This  would  give  the  project  engineer  more  time  on  the  job  and  make  it 
an  easier  task  to  complete  the  Construction  Record  at  the  end  of 
the  project. 

Another  improvement  suggestion  deals  with  checking  the  Construction 
Record  in  section:;  throughout  the  job.   All  jobs  are  divided  into 
components  and  a  lot  of  the  tine  a  part  is  completed  early  in  the 
job  and  no  work  is  added  to  it  later.   In  cases  like  this,  a  District 
Review  Officer  mentioned  that  he  tells  his  project  engineers  to 
complete  the  paperwork  for  this  part  of  the  job  and  send  it  to  the 
District  Office  whenever  it  is  completed.   This  way,  the  whole 
Construction  Record  does  not  have  to  be  checked  at  the  end  of  the 
job.   It  seems  as  though  this  is  a  very  good  idea  which  could  induce 
the  project  engineers  to  do  a  little  of  their  work  at  a  time  instead 
of  waiting  until  the  end  of  the  job  to  do  it.   Also,  dealing  with 
this  is  what  one  of  the  District  Review  Officers  does  in  his  district. 
If  there  is  not  much  to  check  in  the  office,  he  villi    periodically 
go  to  the  jobs  and  pick  up  from  the  project  engineers  items  such  as 
weigh  tickets  so  he  can  get  then  all  tabulated  prior  to  when  the 
Construction  Record  arrives.   This  saves  him  a  lot  of  time  in  the 
long  run. 
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A  few  of  the  District  Review  Officers  seem  to  have  a  good  idea 
with  respect  to  organization  throughout  the  checking  process.   They 
have  a  board  in  front  of  their  desk  showing  the  status  of  each  contract 
being  checked.   Using  this  system,  they  can  tell  which  contracts 
are  running  late  in  the  180  day  payment  period.   This  type  of  or- 
ganization should  be  used  throughout  all  six  highway  districts. 

Added  documentation  is  another  recommendation  of  one  of  the 
District  Review  Officers.   He  stated  that  the  project  engineers  are 
accustomed  to  calling  contractors  when  supplemental  material  records 
are  needed  or  when  the  M-39  is  late  being  turned  back  signed. 
Because  of  this  verbal  system,  some  contractors  claim  they  were  never 
called  and  try  to  pin  the  time  delay  on  the  State  of  Indiana.   Dated 
written  letters  of  which  copies  are  kept  by  the  project  engineer 
would  help  to  alleviate  such  claims. 

Finally,  a  few  of  the  District  Review  Officers  stated  that  their 
work  might  improve  if  they  knew  what  their  exact  job  description  is. 
For  example,  they  sometimes  find  numerical  errors  made  by  the  project 
engineer  during  his  calculations.   The  District  Review  Officer  can 
either  make  the  needed  change  himself  or  call  the  project  engineer 
in  to  do  this.   In  most  cases,  they  make  the  change  themselves. 
However,  they  are  afraid  of  the  possible  consequences.  One  is  so 
bold  that  he  will  fill  in  a  supplemental  material  record  and  forge 
the  project  engineer's  signature  to  it  because  this  document  is  all 
that  is  holding  up  material  certifications.   As  can  be  seen,  some 
guidelines  need  to  be  set  up  so  these  men  know  what  they  can  and 
cannot  do  legally. 


33 


3»6  Recommendations  for  Improving  the  Indiana  State  Highway  Commission 
1970  Construction  Record  Guide  for  Road,  Bridge.  Maintenance,  and 

Traffic  Contracts 
None  of  the  District  Review  Officers  voiced  any  major  complaints 
about  the  Construction  Record  Guide.   All  felt  that  it  served  its 
purpose  on  the  whole,  but  they  did  each  give  the  researchers  a  few 
of  their  suggestions  on  how  it  could  be  improved.   Most  of  these  deal 
with  certain  forms  placed  in  the  Construction  Record.  However,  a 
few  deal  with  needed  sections.   Each  will  be  discussed  separately  below, 

a)  Repetition  of  sketches-  Several  District  Review  Officers  said 
that  many  of  the  project  engineers  recopy  their  field  book 
sketches  onto  IC  61 4  forms.   This  type  of  repetition  is 
unnecessary.   If  they  would  take  their  time  when  drawing 
their  original  field  sketches,  the  field  book  containing 
them  could  be  referenced  for  a  needed  sketch.  The  field 
books  become  a  part  of  the  Construction  Record  anyway. 

This  would  cut  down  on  the  amount  of  paperwork  in  the  Con- 
struction Record  along  with  making  it  easier  for  both  the 
project  engineer  and  the  District  Review  Officer. 

b)  Bridge  deck  repair  items-  Two  of  the  District  Review  Officers 
mentioned  that  the  Construction  Record  Guide  contains  no 
section  showing  samples  of  how  to  check  bridge  deck  repair 
and  overlay  items.   These  items  include  hand  chipping  and 
scarifying.   The  District  Review  Officers  are  not  sure  of 
the  proper  quantities  for  these  items  and  feel  a  section  is 
needed  to  cover  this  topic. 
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c)  Accuracy  of  calculations-  It  was  mentioned  that  several  of 
the  project  engineers  are  not  following  the  calculation 
accuracies  shown  for  the  work  items  in  the  front  of  the 
Construction  Record  Guide.   They  are  not  following  the 
rounding  rules  for  the  quantities.  Again,  an  annual  work- 
shop for  the  project  engineers  should  help  clear  up  this 
problem. 

d)  Federal  funding  section-  One  of  the  District  Review  Officers 
said  that  he  would  like  to  see  a  new  section  in  the  Construction 
Record  Guide  on  how  to  handle  federally  funded  contracts. 

In  these  contracts,  there  are  often  work  items,  signified 
as  Z  items,  which  are  not  federally  funded  while  the  rest  of 
the  contract  is.   As  a  note  to  the  District  Review  Officers, 
this  problem  is  adequately  discussed  in  the  Supplemental 
Instructions  to  Field  Employees — No,  18  which  was  issued 
September  7,  1973  by  ,7.  J.  Ritman,  Chief  of  the  Division  of 
Construction  of  the  Indiana  State  Highway  Commission.   A 
copy  of  this  directive  could  easily  be  included  in  the 
Construction  Record  Guide. 

e)  IC  61 2B  form-  Pipe  and  Concrete  Structures-  The  majority 

of  the  District  Review  Officers  feel  that  this  form  is  use- 
less.  It  is  used  to  show  how  much  of  each  type  of  pipe  is 
laid  and  where.   It  is  felt  that  this  form  repeats  information 
shown  in  the  project  engineer's  field  book  and  is  unnecessary. 
Therefore,  the  pipe  information  could  be  referenced  on  an 
IC  627  to  the  field  book  and  thi6  IC  612B  form  could  be 
eliminated. 
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f)  Computerized  dirt  quantities-  At  present,  the  computer  docs 
a  lot  of  the  project  engineer's  dirt  calculations  for  him. 
He  fills  out  a  data  input  sheet  using  numbers  from  his  field 
book  and  the  computer  prints  out  quantities  and  cross 
sections.   This  printout  is  then  included  in  the  Construction 
Record.   However,  a  District  Review  Officer  expressed  concern 
as  to  how  to  check  these  computer  printouts.   The  only 

thing  he  can  check  at  the  present  is  whether  the  project 
engineer  made  the  proper  transposition  of  field  book  numbers 
to  the  computer  data  input  sheets.   There  is  no  way  of  his 
knowing  if  the  project  engineer  made  an  error  in  his  field- 
book.   Therefore,  the  District  Review  Officers  need  actual 

as-built  cross  sections  to  compare  with  the  computer's  printout. 

g)  IC  611 A  form-  Pavement-  This  form  for  pavement  quantities 
is  also  felt  to  be  unnecessary  by  some  of  the  District 
Review  Officers.   This  same  information  should  be  in  the 
project  engineer's  field  book. 

h)   IC  654  form-  Record  of  Construction  (Concrete)-  This  form 
was  revised  in  May  1972  so  the  old  form  is  still  in  the 
Construction  Record  Guide.   A  few  of  the  District  Review 
Officers  mentioned  that  they  are  not  sure  what  goes  in  all 
of  the  blocks  on  this  form.  A  new  sample  form  which  is 
explained  should  be  placed  in  the  Construction  Record  Guide. 
A  meeting  between  the  District  Review  Officers  would  help 
clear  up  this  problem  also. 

i)   Date  repetition-  A  few  of  the  District  Review  Officers  felt 
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that  there  was  unneeded  repetition  of  dates  on  forms  such  as 
the  IC  608  (Title  Sheet),  the  IC  65k   (Record  of  Construction- 
Concrete),  the  IC  635  (Record  of  Completion  and  Acceptance), 
and  the  IC  632  (Completion  Date  and  Liquidated  Damage  Data). 
However,  these  forms  are  all  required  to  be  in  the  Construction 
Record  and  some  of  the  repeated  dates  are  pertinent  to  the 
form.  Therefore,  the  researchers  feel  that  this  repetition 
of  dates  is  all  right  as  long  as  care  is  taken  so  that  the 
dates  do  not  vary  from  form  to  form. 

3.7  Summary 
As  can  be  seen,  the  District  Review  Officers  provided  a  lot  of 
valuable  information  that  the  researchers  used  in  preparing  this 
chapter.  The  places  of  disagreement  between  those  men  and  the 
researchers  were  noted.  It  is  felt  that  a  lot  of  the  suggestions 
offered  by  the  District  Review  Officers  would  greatly  increase  the 
efficiency  of  the  final  construction  contract  payment  procedure. 
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CHAPTER  If 
RESULTS  OF  INTERVIEWS  WITH  ISHC  PROJECT  ENGINEERS 

As  was  stated  in  Section  1 .3  of  this  paper,  interviews  with 
several  project  engineers  were  carried  out  in  the  Crawfordsville 
district.   The  main  reason  for  this  was  because  of  this  district's 
proximity  to  Purdue  University.   The  project  engineers  responded 
to  a  set  of  questions  similar  to  those  asked  the  District  Review 
Officers.   However,  the  primary  emphasis  of  the  questioning  was 
placed  upon  the  Indiana  State  Highway  Commission  1970  Construction 
Record  Guide  for  Road,  Bridge,  Maintenance,  and  Traffic  Contracts. 
The  project  engineers  use  this  manual  the  most  of  all  of  the  Indiana 
State  Highway  Commission  personnel.   Therefore,  their  familiarity 
with  the  book  made  it  easy  for  them  to  state  their  likes  and  dislikes 
about  it. 

The  primary  point  that  each  of  the  interviewed  project  engineers 
made  about  the  Construction  Record  Guide  is  that  it  is  not  too  bad. 
It  is  not  hard  to  follow  and  it  contains  the  answers  to  most  of  the 
questions  that  arise  during  the  preparation  of  the  Construction 
Record.   However,  each  did  present  a  few  suggestions  on  how  the  book 
could  be  improved.   It  should  be  noted  here  that  a  lot  of  their 
suggestions  about  the  Construction  Record  Guide  are  the  same  as 
were  given  by  the  District  Review  Officers.   Since  these  identical 
suggestions  are  explained  in  Chapter  3  of  this  paper,  they  will  only 
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be  listed  here.   However,  previously  unexplained  suggestions  will 
be  presented  in  detail.   Also,  general  suggestions  about  the  final 
construction  contract  payment  procedure  as  were  put  forth  by  the 
project  engineers  will  be  listed.   The  following  three  sections 
present  the  results  of  the  interviews  with  the  project  engineers. 

4.1  Suggestions  about  the  Construction  Record  Guide  Which  Were 
Made  by  Both  the  Project  Engineers  and  the  District  Review  Officers 

a)  Repetition  of  sketches  is  unnecessary. 

b)  Bridge  deck  repair  item  needed  in  the  the  Construction 
Record  Guide. 

c)  Difficulty  of  filling  out  the  IC  612B  form  pertaining  to 
pipe  and  concrete  structures. 

4.2  Other  Project  Engineer  Suggestions  on  Improving  the  Construction 

Record  Guide 

a)  Make  more  references  to  the  project  engineer's  field  book. 
Many  of  the  project  engineers  feel  that  there  is  a  lot  of 
recopying  of  field  book  information  onto  IC  615  forms  which 
are  placed  in  the  Construction  Record.   These  IC  615  forms 
are  used  mainly  for  drawings.   It  is  felt  that  it  would 
involve  much  less  paperwork  if  the  pertinent  page  in  the 
field  book  was  referenced  instead  of  writing  up  a  new  form. 
The  researchers  concur  in  this  belief. 

b)  Provide  all  project  engineers  with  a  sheet  showing  the 

Central  Office's  recommendation  for  the  ord<=r  of  pages  in  the  Con- 
struction Record.   This  sheet  should  be  used  by  all  six 
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State  of  Indiana  districts.   The  project  engineers  complained 
that  the  page  order  of  the  required  forms  changes  from  time 
to  time  and  a  general  instruction  sheet  from  the  Central 
Office  would  be  very  helpful, 
c)   Provide  an  example  of  Unclassified  Excavation. 

4*3  Project  Engineer  Suggestions  on  the  Payment  Procedure  Process 

a)  In  order  to  speed  up  the  process,  the  project  engineer 
could  begin  filling  out  the  IC  627  forms  for  each  work  item 
before  the  actual  project  even  begins.   IC  62?  forms  are 
used  for  work  item  quantity  summaries  and  comparisons. 

He  could  fill  in  the  heading  and  the  plan  quantities. 

Then  as  each  item  is  finished,  he  could  complete  the  IC  627. 

b)  In  order  to  check  the  contractor's  IT  611  form  (the  Material 
Record  form),  the  project  engineer  could  make  up  his  own 
each  month  from  his  observations  and  then  at  the  end  of  the 
month,  check  the  form  turned  in  by  the  contractor  with  his 
own.   His  form  would  rive  him  a  record  of  what  material  he 
knows  is  on  the  job  and  it  would  reduce  the  amount  of 
checking  required  to  determine  if  the  contractor  left  some- 
thing off  or  had  an  improper  quantity. 

c)  It  would  be  better  to  be  conservative  and  overestimate 

on  the  IC  626  forms.   An  IC  626  is  a  form  entitled  Change 
in  Plans,  Materials,  or  Quantities.   The  project  engineer 
fills  out  this  recommendation  form  if  he  encounters  any 
work  item  quantity  changes  during  the  project.  Being 
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conservative  on  this  form  would  assure  that  if  approved, 
the  money  would  be  available  and  hopefully  some  of  it  would 
not  be  used, 
d)   Require  all  District  Review  Officers  to  be  field  experienced 
and  graduate  civil  engineers.   The  reason  for  this  deals  with 
their  checking  responsibility.   Right  now,  their  main  job 
is  to  sum  quantities  and  to  make  sure  all  of  the  required 
forms  have  been  submitted  by  the  project  engineer.   They 
do  not  check  the  thought  behind  how  these  quantities  were 
arrived  at.   If  they  do  have  a  quantity  question,  the  proj- 
ect engineer  is  able  to  give  an  explanation  that  the  District 
Review  Officer  does  not  sometimes  understand  but  assumes 
is  feasible.   Therefore,  it  would  be  better  to  have  a  per- 
son checking  the  Construction  Record  who  is  also  capable 
of  checking  the  project  engineer's  method  of  calculating 
quantities. 

4. if  Summary 
As  can  be  seen  from  the  number  of  suggestions  provided  by  the 
project  engineers,  they  do  not  have  too  many  complaints  about  the 
payment  procedure  or  the  Construction  Record  Guide.   However,  through 
interviewing  the  project  engineers,  the  researchers  discovered  that 
both  the  Indiana  State  Highway  Commission  officials  (including  the 
District  Review  Officers)  and  the  contractual  data  are  correct  about 
the  project  engineers.   Most  do  not  finish  their  paperwork  as  soon 
as  they  could.   Only  a  few  out  of  the  several  project  engineers 
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who  were  talked  to  stated  that  when  .-;  work  item  is  completed,  they 
immediately  complete  the  required  paperwork  that  f;oes  alone  with  it. 
This  one  step  would  reduce  the  amount  of  paperwork  time  being  spent 
at  the  end  of  the  job  and  this  would  reduce  interest  penalties. 
The  researchers  realize  that  no  one  likes  to  do  the  paperwork  but  it 
is  a  necessary  evil.   To  put  it  off  because  you  could  be  doing  some- 
thing else  only  makes  you  resent  it  more  when  you  have  to  do  it 
later.   Therefore,  it  is  recommended  that  the  Indiana  State  Highway 
Commission  strongly  emphasize  to  its  project  engineers  the  expediency 
of  completing  construction  reports  an  segments  of  the  work  already 
completed.   District  Review  Officers  and  the  District  Construction 
Engineers  could  also  implement  this  philosophy  into  practice.   Project 
engineers  who  continue  to  perform  poorly  on  project  reports  should 
be  relieved  of  their  positions. 
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CHAPTHR  5 
RESULTS  OF  INTERVIEWS  AT  THE  DIVISION  OF  MATKRIALS  AND  TESTS 

As  was  seen  on  the  final  construction  contract  payment  procedure 
flowchart  in  Figure  1,  the  issuance  of  a  Division  of  Materials  and 
Tests  certification  is  one  of  the  primary  components  of  the  process. 
This  division  of  the  Indiana  State  Highway  Commission  is  located  in 
Indianapolis.   In  the  researchers'  interviews  with  Indiana  State 
Highway  Commission  officers  in  the  Indianapolis  Central  Office,  with  the 
District  Review  Officers,  and  with  the  project  enrineers,  this  division 
was  constantly  mentioned  as  one  of  the  main  reasons  that  interest 
penalties  were  occurring.   The  Penalty  History  Analysis  section  (7.7) 
of  the  Data  Analysis  chapter  presents  data  that  substantiates  this 
opinion.   Therefore,  the  reasearchers  traveled  to  the  Division  of 
Materials  and  Tests  assuming  it  contributed  to  one  of  the  final 
construction  contract  payment  procedure's  main  problems  and  hoped 
that  by  talking  to  the  personnel  there  that  they  could  discover 
the  basis  for  the  problems.   They  also  hoped  to  come  up  with  recom- 
mendations that  might  improve  this  division.   The  researchers  found 
something  quite  the  contrary  when  they  interviewed  three  of  the  men 
there.   There  has  been  a  change  in  procedure  at  the  Division  of 
Materials  and  Tests  which  began  approximately  in  ?"Tarch  of  1977. 
It  looks  as  though  the  efficiency  of  the  division  will  be  greatly 
increased  by  this  new  procedure  and,  hopefully,  reductions  in 
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future  contract  penalty  data  will  bear  this  out.   Some  of  their 
old  policies  did  contribute  to  their  division  being  a  major  cause  of 
interest  penalties,  but  most  of  those  policies  have  boen  changed. 
Therefore,  thin  chapter  will  present  information  in  the  following 
sections: 

5.1  The  Functions  of  the  Division  of  Materials  and  Tests 

5.2  The  Organizational  Structure  of  the  Division  of  Materials 
and  Tests 

5.3  The  Flow  of  Paperwork  Through  the  Division  of  Materials 
and  Tests 

5./f  Management  Checks  to  Increase  the  Division's  Efficiency 

5.5  Possible  Reasons  for  Late  Isr.uar.ee  of  a  Division  of  Materials 
and  Tests  Certification  That  Are  Not  the  Fault  of  the 
Division 

5.6  Recommendations 

5.7  Summary 

5.1   The  Functions  of  the  Division  of  Materials  and  Tests 
The  primary  objective  of  the  Division  of  Materials  and  Tests 
is  to  certify  that  all  materials  used  on  a  construction  project  meet 
State  of  Indiana  specifications.   It  accomplishes  this  either  by 
testing  a  sample  of  each  material  in  its  laboratories  or  by  checking 
a  manufacturer's  certification  test.   The  Division  of  Materials  and 
Tests  also  checks  to  make  sure  that  for  each  quantity  of  material 
used  on  a  project,  the  right  frequency  of  sample  spot  checks  have 
been  made.   For  example,  a  slump  test  is  required  for  all  concrete 
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paving  operations.   The  Manual  for  Frequency  of  Sampling  and  Tenting 
and  Basis  for  Use  of  Materials  states  that  one  c] ump  tent  is  required 
for  every  2000  linear  feet  of  pavement  but  no  fewer  than  one  slump 
test  should  be  taken  each  day.   Therefore,  if  z+000  linear  feet  of 
concrete  pavement  are  laid  in  one  day,  the  Division  of  Materials  and 
Tests  makes  sure  two  slump  test  reports  are  sent  to  then  for  checking. 
The  third  category  the  Division  of  Materials  and  Tests  checks  is  the 
basis  for  use  of  materials  used  on  a  contract.   Y/her.  a  project  en- 
gineer fills  in  the  Basis  for  Use  column  on  the  Material  Record 
form  (IT  611),  he  is  showing  his  criteria  for  accepting  the  material 
for  his  construction  project.   He  can  justify  material  acceptance 
either  by  a  Division  of  Materials  and  Tests  sample  test,  a  manufacturer's 
certification,  or  by  visual  approval.   However,  certain  materials 
require  a  certain  test  to  show  up  on  the  Basis  for  Use  column  to 
assure  the  material  is  all  right  to  use  on  the  job.   For  example, 
there  are  three  types  of  material  certifications  that  can  be  received 
from  a  manufacturer —  namely  A,  B,  and  C.   Type  A  is  the  highest 
level  of  certification  in  that  it  contains  v/ith  it  a  certified  copy 
of  a  laboratory  report  showing  actual  test  results  which  meet  State 
of  Indiana  specifications  on  the  material  tested.   The  type  C  cer- 
tification is  the  lowest  level  since  it  certifies  only  that  the 
material  supplied  by  the  manufacturer  complies  with  the  State  of 
Indiana  specifications.   Therefore,  if  a  material  calls  for  a  type  C 
certification  in  the  Basis  for  Use  column,  a  type  A,  type  B,  or  type  C 
certification  will  suffice.   However,  if  a  type  A  certification  is 
called  for  and  a  type  C  is  received  from  the  manufacturer,  the  project 
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engineer  cannot  accept  the  material.   Using  the  Manual  for  Frequency 
of  Sampling  and  Testing  and  Basis  for  Use  of  Materials,  the  Division 
of  Materials  and  Tests  makes  sure  that  the  project  engineer  has  made 
no  mistakes  in  approving  materials  without  the  proper  testing  cer- 
tification.  The  fourth  and  final  set  of  information  that  the  Division 
of  Materials  and  Tests  checks  for  on  each  contract  is  final  payment 
quantities.   Every  month,  it  receives  Material  Record  forms  (IT  611) 
that  ehow  the  quantity  of  each  material  used  by  the  contractor  during 
the  month.   At  the  end  of  the  project,  these  monthly  totals  for  each 
work  itom  are  summed  to  arrive  at  job  quantities.   The  Division  of 
Materials  and  Tests  also  receives  at  the  end  of  the  job  IC  6^2  forms. 
These  forms,  entitled  Comparison  of  Estimates — Original  and  Final, 
show  the  final  quantity  of  each  work  item  for  which  the  State  of 
Indiana  expects  to  pay  the  contractor.   The  Division  of  Materials  and 
Tests  makes  sure  that  its  quantity  totals  derived  from  the  JT   fill's 
are  equal  to  or  greater  than  the  payment  quantities  shown  on  the  IC  6^2. 
If  the  totals  on  the  IT  611's  are  smaller,  this  could  mean  that 
without  this  checking  procedure,  the  State  of  Indiana  could  end  up 
paying  for  more  material  than  was  used  on  a  job.   If  the  totals  are 
larger,  the  State  is  getting  more  material  than  it  is  paying  for. 

5,2  The  Organizational  Structure  of  the  Division  of  Materials  and  Tests 

The  Division  of  Materials  and  Tests  is  composed  of  four  divisions. 
Each  is  responsible  for  checking  different  work  item  quantities  on 
both  the  IT  611  's  and  the  IC  6^2's.   The  first  division  is  called 
Field  Control.   It  is  responsible  for  checking  quantities  on  work 
items  such  as  pipe  and  its  accessories,  aggregates,  and  bituminous 
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materials.   The  second  division  is  the  Soil  Department.   It  checks 
soil  quantities  such  as  those  lor  B-Korrow,  compacted  base  material, 
and  common  excavation.   The  third  section  is  entitled  Research  and 
Development  and  the  primary  category  of  work  items  that  it  checks  is 
concrete.   The  fourth  divisi'  n  is  called  the  General  Office.   It 
checks  items  such  as  dry  cement,  asphalt,  reinforcing  steel,  and 
metal  products  such  as  signs  or  guardrails.   Due  to  the  fact  that 
each  division  checks  different  work  item  quantities,  all  of  the 
paperwork  has  to  flow  through  all  four  divisions;  how  this  is  ac- 
complished is  explained  in  the  next  section. 

5.3  The  Flow  of  Paperwork  Through  the  Division  of  Materials  and  Tests 

How  the  paperwork  flows  through  the  Division  of  Materials  and 
Tests  is  very  important  to  its  efficiency.   Each  step  in  the  process 
will  be  discussed  in  detail  and  improvements  to  the  procedure  which 
were  made  in  March  1977  will  be  pointed  out.   The  steps  are  as  follows: 
a)   RECEIPT  AND  CHECKING  OF  THE  MATERIAL  RECORD  FORMS  (IT  611)- 
Each  month  in  which  a  project  is  in  progress,  the  Division 
of  Materials  and  Tests  receives  an  IT  611  for  every  project 
that  is  in  progress  in  each  district.   This  form  is  sent  from 
the  District  Office.   It  is  logged  in  on  a  sheet  showing  the 
date  it  was  received.   The  IT  611  then  has  a  distribution 
stamp  place  on  it  by  the  Assistant  to  the  Office  Engineer 
for  routing  through  all  four  sections  of  the  Division  of 
Materials  and  Tests.   He  then  starts  the  form"s  distribution 
to  a  division  such  as  Field  Control.   The  IT  611  is  hand 
carried  to  Field  Control  which  checks  to  make  sure  the 
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correct  number  of  sample  terts  have  been  completed  for  each 
work  item  shown  on  the  IT  611  along  with  checking  that  the 
Basis  for  Use  column  and  the  Source  of  Supply  column  for 
each  work  item  are  correct.   After  sending  the  IT  611  to  r'ne 
of  the  four  divisions,  the  Assistant  to  the  Office  Engineer 
expects  the  checked  IT  611  to  be  back  on  his  desk  within  a 
week  in  order  to  distribute  it  to  the  next  division.   If  it 
is  not,  he  roes  to  that  division  and  picks  it  ur>  himself 
after  making  sure  it  was  checked.   Prior  to  March  1977, 
after  sending  the  IT  611  to  a  division,  there  was  no  re- 
quirement that  it  be  back  to  the  central  distributior.  roint 
within  a  week.   It  would  sometimes  sit  on  a  man's  desk  for 
weeks  or  even  months  if  the  man  happened  to  be  sick,  on 
vacation,  or  just  busy.   This  change  in  procedure  alone 
should  greatly  increase  the  efficiency  of  the  Division  of 
Materials  and  Tests  ar:d  decrease  the  number  of  times  it  is 
a  cause  for  an  interer.t  penalty.   As  was  stated  previously, 
this  checking  process  is  repeated  monthly  for  each  new  set 
of  IT  611's  that  arrives  at  the  Division  of  Materials  and 
Tests  from  the  districts.  The  division  strives  to  complete  t'-i  s 
checking  process  prior  to  the  arrival  of  the  new  cron  of 
IT  611's.   This  prevents  a  backlog  of  work  along  with 
utilizing  the  common  sense  policy  of  doing  your  work  a  little 
at  a  time  instead  of  waiting  until  the  end  of  the  job  to 
begin  it. 
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b)   RECEIPT  AND  CHECKING  C'F  THE  PRELIMINARY  COMPARISON  OF  ESTIPATES- 
ORIOINAL  AI!D  FINAL  FOL'M  (IC  G*f2)-  After  the  project  has  been 
completed  and  the  project  engineer  has  turned  in  the  Construc- 
tion Record  to  the  District  Office,  they  transfer  his  work 
iter,  total  quantities  onto  an  IC  6^2  which  is  pent  to  the 
Division  of  Materials  and  Tests.   This  form  is  then  logged 
in  by  the  Assistant  to  the  Office  Engineer  who  also  places 
the  distribution  stamp  on  it.   It  is  then  sent  to  each 
division  in  the  same  manner  as  the  IT  611's  v/ere.   If  the 
IC  Ck2   is  not  back  within  a  week,  he  noes  looking  for  it  and 
finds  out  why  there  is  a  hold-up  in  the  process.   Each 
division  totals  uu  the  IT  611  quantities  it  has  checked  for 
the  project  and  makes  sure  this  sum  is  equal  to  or  greater 
than  the  sum  shown  on  the  IC  6^2.   If  the  sum  of  a  work 
item  is  smaller,  a  discrepancy  letter  is  is-ued  to  the 
district  exnlaining  the  problem  and  asking  for  its  assistance 
in  solving  it.   Many  times,  an  IT  61 1  is  net  sent  to  the 
Division  of  Materials  and  Tests  and  this  makes  the  IT  611 
total  quantity  less  than  the  IC  6/f2  quantity.   Also,  a  con- 
tractor frequently  leaves  off  an  item  on  the  IT  611  which,  is 
missed  by  the  project  engineer  who  checks  this  form.   This 
makes  the  IT  611  total  work  item  quantity  too  low.   A  sup- 
plemental IT  61 1  is  needed  in  this  case  to  make  sure  the  IT  61 1 
total  quantity  is  equal 'to  or  greater  than  the  IC  6  if  2  quantity. 
When  answers  are  received  to  the  discrepancy  letter>  the 
quantities  can  then  be  okayed.   If  an  answer  is  not  received 
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within  two  weeks,  a  call  is  made  to  find  out  why. 

c)  RECEIPT  A?;D  CHECKING  OF  THE  FINAL  COMPARISON  OF  ESTIMATES- 
ORIGINAL  AND  FINAL  FORM  (IC  642)-  After  the  district  Office 
has  checked  the  Construction  Record  for  final  work  item 
quantities,  it  is.sues  a  final  IC  6^2  to  the  Division  of 
Materials  and  Tents.   This  form  usually  shows  the  same 
work  item  quantities  that  were  seen  on  the  preliminary 

IC  6^2.   Because  of  this,  the  Assistant  to  the  Office 
Engineer  checks  this  form  against  the  IT  611  total  quantities. 
However,  if  a  work  item  on  the  final  IC  6^2  shov:s  a  big 
change  in  quantity  frorr  the  preliminary  IC  6i+2,  he  sends 
the  final  IC  6^2  to  the  appropriate  division  in  the  Divi- 
sion of  Materials  and  Tests  for  checking. 

d)  RECEIPT  OF  THE  DISTRICT  OFFICE  MATERIALS'  LABORATORY 
CERTIFICATION-  The  District  Office  is  also  required  to 
submit  a  material  certification  on  items  that  it  tests. 
The  District  Office  Materials'  Laboratory  checks  items  such 
as  aggregate  gradation  and  air  content  of  concrete  but  it 
does  not  have  the  capability  of  checking  things  such  as  the 
tensile  strength  of  reinforcing  steel,  paint  mixtures, 
epoxy  characteristics,  or  the  compressive  strength  of 
concrete.   Therefore,  the  Division  of  Materials  and  Tests 
must  wait  and  make  sure  the  District  Office  Materials' 
Laboratory  issues  its  certification.   After  this  has  been 
done  and  a  copy  has  been  sent  to  the  Division  of  Materials 
and  Tests,  it  can  then  issue  the  Division  of  Materials  and 
Tests  certification. 
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e)   ISSUANCE  OF  THE  DIVISION  OF  MATERIALS  AND  TESTS  CKRTIFICATIOH- 
Many  facts  have  to  be  assured  before  the  issuance  of  the 
certification.   They  <-ire  as  follows: 

1)  All  of  the  discrepancy  letters  to  the  districts  hove 
had  to  have  been  answered  satisfactorily.   The  needed 
IT  6l1*s  or  supplementary  IT  611 's  must  have  been 
received  and  checked  in  the  Division  of  Materials  and 
Tests. 

2)  A  copy  of  the  District  Office  Materials'  Laboratory 
certification  must  be  on  file  in  the  Division  of 
Materials  and  Tests. 

3)  Throughout  the  project,  the  Division  of  Materials 
and  Tests  is  testing  samples  of  materials  used  on  the 
job.   If  any  of  the  samples  fail  to  meet  the  spec- 
ifications, a  pink  sheet  is  issued  to  the  project 
engineer  notifying  him  of  this  fact.   The  failures 
are  also  discussed  once  a  month  by  the  Failure  Com- 
mittee in  the  Central  Office  in  Indianapolis.   They 
determine  if  the  material  can  be  used  or  if  new 
material  is  required.   If  the  failed  material  is 
approved  by  the  Failure  Committee,  the  Division 

of  Materials  and  Tests  then  writes  exception  letters 
to  the  districts  and  project  engineers  about  these 
failures.   All  of  the  failed  material  pink  sheets 
have  to  be  cleared  up  prior  to  the  issuance  of  the 
Division  of  Materials  and  Tests  certification. 
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i+)   If  a  project  er  ';ineer  has  put  down  the  wrong  bani  r;  for 
use  for  a  work  item  on  the  IT  61 1 ,  a  blue  letter  1o 
issued  notifying  him  of  this  fact.   All  correct 
basis  for  use  certifications  are  required  prior  to 
certification  issuance. 
After  all  of  the  four  facts  as  discussed  above  have  been 
assured  along  with  those  pertaining  to  the  IT  61 1 ' s  and  the 
IC  6^2' s,  the  Division  of  Materials  and  Tests  issues  its 
certif d cation. 
5./f  Management  Checks  to  Increase  the  Division's  Kfficiency 

In  order  to  increase  its  efficiency  and  to  assure  that  it  causes 
a  low  percentage  of  the  interest  penalties,  the  Division  of  Materials 
and  Tests  utilizes  a  few  checking  systems  which  are  the  responsibility 
of  the  Assistant  to  the  Office  Engineer.   The  first  of  these  Is  the 
IT  611  summary  sheet.   The  Division  of  Materials  and  Tests  knows 
all  of  the  contracts  that  are  in  progress  by  its  receipt  of  an 
IT  611  each  month  from  all  contracts.   It  keeps  track  of  all  IT  611 *s 
that  are  received  and  it  compiles  a  list  of  all  IT  611's  that  were 
not  received  during  the  month  for  contracts  still  in  progress.   The 
Division  of  Materials  and  Tests  knows  a  contract  is  still  in  progress 
if  it  has  not  yet  received  an  IC  6^2  from  the  District  Office.   This 
list  is  then  sent  to  each  district  every  month.   The  district  is 
required  to  respond  about  all  IT  611's  pertaining  to  it  that  h?ve 
not  been  received  by  the  Division  of  Materials  and  Tests.   This 
checking  system  finds  mistakes  sooner  and  should  decrease  interest 
penalties.   The  second  checking  system  pertains  to  the  IC  727  form 
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issued  by  the  Indiana  State  Highway  Commission  each  month.   This 
form,  entitled  the  Road  and  Bridge  Construction  Record  Status  Report, 
lists  all  contracts  which  have  been  completed  but  for  which  final 
payments  have  not  been  made.   It  liGts  reasons  why  the  final  construc- 
tion contract  payment  procedure  is  still  in  progress.   Many  of  the 
reason  entries  state  that  the  contract  is  awaiting  Division  of 
Materials  and  Tests  certification.   The  Assistant  to  the  Office 
Engineer  goes  over  every  contract  on  this  form  each  month  and  checks  to 
see  what  his  division's  status  is  in  the  flow  of  its  checking  pro- 
cedure.  He  makes  sure  all  of  his  contract  IT  611  and  IC  6^2.   checking 
is  up  to  date  along  with  determining  if  the  hold-up  is  due  not  to 
his  office  but  to  the  District  Office  or  the  project  engineer.   This 
checking  system  makes  the  Division  of  Materials  and  Tests  aware  of  the 
status  of  all  contracts  and  should  lead  to  fewer  interest  penalty 
causing  errors.   The  third  and  final  checking  system  deals  with  the 
distribution  stamp  already  mentioned.   For  every  contract  that  the 
Division  of  Materials  and  Tests  is  working  on,  a  form  is  stamped 
showing  the  four  different  divisions  and  the  dates  the  IT  611's  and 
the  IC  6^.2* s  were  sent  to  and  received  from  the  divisions.   If 
blanks  show  up  on  the  date  blocks,  it  means  that  the  forms  are  still 
in  a  certain  division  or  haven't  been  sent  there  yet.   This  checking 
procedure  assures  complete  distribution  along  with  making  the  Assistant 
to  the  Office  Engineer  aware  of  any  long  delays  in  a  certain  section. 
All  three  of  the  mentioned  checking  systems  appear  very  adequate 
and  can  do  nothing  but  to  improve  the  final  construction  contract 
payment  procedure. 
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5*5  Possible  Reasons  for  Late  Issuance  of  a  Division  of  Materials 
and  Tests  Certification  That  Are  Not  the  Fault  of  the  Division 

In  defense  of  the  Division  of  Materials  and  Tests,  it  appears 
that  this  group  is  blamed  for  a  lot  of  delays  in  the  final  construc- 
tion contract  payment  procedure  which  are  the  fault  of  other  groups 
of  people.   When  the  IC  72?  states  that  the  contract  is  awaiting  the 
Division  of  Materials  and  Tests  certification,  several  factors  could 
be  the  cause  of  this  but  which  are  not  the  fault  of  this  division. 
Each  factor  to  be  mentioned  has  been  discussed  in  this  chapter  but 
not  in  this  context.   They  are  as  follows: 

a)  Discrepancy  letters-  If  a  work  item  quantity  is  found  to  bo 
incorrect,  it  is  the  fault  of  the  contractor  or  project 
engineer,  not  the  Division  of  Materials  and  Tests  unless 
this  division  lost  a  form.   All  of  these  discrepancy  letters 
have  to  be  cleared  up  prior  to  certification  issuance. 

b)  Failed  tests-  If  a  material  sample  fails  a  test  and  the 
Failure  Committee  has  not  yet  discussed  the  matter,  the 
delay  is  not  the  fault  of  the  Division  of  Materials  and  Tests. 

c)  Basis  for  Use  Certifications-  If  the  project  engineer  puts 
down  an  incorrect  basis  for  use  and  a  delay  results,  it  is 
his  fault,  not  the  Division  of  Materials  and  Tests. 

d)  District  Office  Materials'  Laboratory  certification-  Even 
if  the  Division  of  Materials  and  Tests  has  all  of  its  work 
done,  it  can  not  issue  a  certification  until  it  receives  the 
same  from  the  District  Office  Materials"  Laboratory.   This 
again  is  not  the  fault  of  the  Division  of  Materials  and  Tests. 
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All  four  of  the  factors  discussed  above  help  to  decrease  the  percentage 
of  contracts  in  which  interest  oenalties  were  cauGed  by  the  Division 
of  Materials  and  Tests.   This  fact  is  reiterated  in  the  Penalty 
History  Analysis  section  (7.7)  of  the  Data  Analysis  chapter.   However, 
it  should  be  remembered  that  prior  to  March  1977,  the  division's 
operations  were  much  more  inefficient  than  they  are  now.   The  division 
did  cause  a  large  share  of  the  interest  penalties  bnt  its  improvements 
should  decrease  this  percentage.   Recommendations  on  how  the  Divison 
of  Materials  and  Tests  could  be  further  improved  will  be  discussed 
in  the  next  section. 

5,6  Recommendations 
Even  though  the  efficiency  of  the  Division  of  Materials  and  Tests 
was  increased  with  the  changes  made  in  March  1977,  there  is  still 
room  for  improvement.   The  following  recommendations  are  offered  for 
future  consideration  and  possible  implementation: 

a)   Stori  both  distribution  cycles-  At  present,  the  IT  61 1  '  s  are 
sent  through  the  four  stop  cycle  each  month  along  with  the 
preliminary  IC  6^2  at  the  end  of  the  job.   The  thousands  of 
forms  that  travel  through  these  cycles  each  year  present  many 
chances  for  lost  or  misplaced  forms.   Also,  the  work  required 
to  keep  track  of  where  the  forms  are  and  should  be  in  the 
cycle  is  immeasurable.   Therefore,  it  is  recommended  to  keep 
all  of  the  forms  at  one  desk,  namely  that  of  the  Assistant 
to  the  Office  Engineer.   He  then  would  not  have  to  keep 
track  of  where  all  the  forms  are  since  he  would  have  them. 
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If  he  was  given  an  aeristant  to  help  him,  he  could  perform 
all  of  the  work  the  four  sections  do  now.   This  could  save 
the  State  of  Indiana  money  in  salaries  since  it  would  be 
deleting  unnecessary  personnel. 

b)  Issue  the  Division  of  Materials  and  Tests  certification 
without  having  the  District  Office  Materials'  Laboratory 
certification-  The  researchers  feel  that  the  hold-up  that 
occurs  when  there  is  a  wait  on  this  District  Office  cortifi" 
cation  is  unnecessary.   Even  more  unnecessary  is  the  need  for 
two  separate  material  certifications.   It  seems  as  though 
every  sample  of  every  work  item  c-uld  be  checked  in  the 
Division  of  Materials  and  Tests.   Kven  if  this  drastic  step 

is  not  taken,  the  need  to  wait  on  the  District  Office  Materials* 
Laboratory  certification  is  unjustified  since  when  the 
Division  of  Materials  and  Tests  issues  its  certification,  it 
is  certifying  every  piece  of  material  on  the  job. 

c)  Check  all  Manufacturer's  certifications-  At  present,  the 
number  of  manufacturing  firms'  certifications  which  are 
checked  for  accuracy  is  very  low  due  to  not  having  enough 
personnel.   The  State  of  Indiana  is  assuming  that  the  test 
results  from  the  manufacturers  are  valid  in  almost  all 
cases.   Tests  by  the  Division  of  Materials  and  Tests  have 
shown  that  mistakes  are  made  by  the  manufacturers  and  results 
which  they  say  meet  the  specifications  really  do  not. 
Therefore,  all  manufacturer  certifications  should  be  checked 
by  the  Division  of  Materials  and  Tests'  personnel,  even  if 
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more  personnel  are  needed  by  this  division, 
d)   Computerize  the  paperwork  procedure  through  the  Division 

of  Materials  and  Te.^tr:-  Almost  the  entire  checking  procedure 
could  be  easily  computerized.   The  computer  could  total  up 
IT  611  work  item  quantities  and  make  sure  the  quantities 
are  equal  to  or  greater  than  the  IC  6/+2  quantities.   The 
computer  could  determine  j  f  the  required  number  of  sample 
tests  were  taken  according  to  the  work  item  quantities. 
Finally,  the  computer  could  check  to  see  if  the  Basis  for 
Use  certifications  are  as  required.   For  each  of  these 
three  computerized  activities,  the  computer  would  print 
out  an  error  message  when  there  is  noncompliance  to  Indiana 
State  Highway  Commission  specifications.   At  present,  the 
computer  prints  out  for  project  engineers  test  results  of 
samples  that  have  been  sent  in  to  the  Division  of  Materials 
and  Tests.   The  researchers  feel  the  added  computerization 
could  greatly  aid  the  paperwork  aspect  of  this  division. 
Each  of  the  above  suggestions  should  help  the  final  construction 
contract  payment  procedure  in  that  each  will  increase  its  efficiency. 

5.7  Summary 
This  chapter  has  shown  the  resu] ts  of  the  researchers'  discussions 
with  Division  of  Materials  and  Tests  personnel  along  with  stating  a 
few  of  their  own  opinions.   The  present  procedure,  greatly  improved 
over  the  past,  was  laid  out.   Finally,  it  is  felt  that  implementation 
of  one  or  all  of  the  recommendations  could  greatly  expedite  the  pay- 
ment -orocess. 
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CHAPTER  6 

RESULTS  OF  THE  REVIEW  OF  THE  INDIANA  STATE  HIGHWAY  COMMISSION  1970 
CONSTRUCTION  RECORD  GUIDE  FOR  ROAD,  FRIDGE,  MAINTENANCE,  AND  TRAFFIC 

CONTRACTS 


One  of  the  primary  objectives  of  thin  research  study  was  to 
thoroughly  review  the  Indiana  State  Highway  Commission  1970  Con- 
struction Record  Guide  for  Road,  Bridge,  Maintenance,  and  Traffic 
Contracts.   It  was  prepared  in  1970  and  has  not  been  undated  since 
that  time.   The  guide  is  used  by  the  project  engineer  as  a  reference 
of  how  to  complete  the  work  item  quantities  for  the  contract  he  is 
supervising.   During  the  Joint  Highway  Research  Advisory  Poord  meeting 
on  December  1,  1976  in  which  the  proposal  for  this  research  study 
was  approved,  it  was  stated  by  one  of  the  Indiana  State  Highway 
Commission  officials  that  it  night  be  good  for  a  layman  like  the 
researcher  to  study  this  book  and  propose  improvements.   Since  the 
researcher  has  never  been  a  project  engineer  for  the  State  of  Indiana 
and  therefore  has  never  prepared  a  final  Construction  Record  utilizing 
this  book,  he  felt  that  the  best  way  for  him  to  review  it  was  to  go 
through  the  guide  page  by  page  and  see  if  he  could  follow  the  work 
item  examples.   The  results  of  this  review  are  interesting  and  appear 
in  the  following  few  paragraphs. 

The  first  thing  noticed  by  the  researcher  about  the  guide  during 
its  review  was  the  number  of  mistakes  it  contains.   These  errors 
include  numerical  calculation  errors,  misspellings,  and  incorrect 


transpositions  of  data  fron  page  to  page.   A  listing  of  all  of  these 
mistakes  can  be  found  in  Appendix  C.   These  errata  sheets  should  be 
issued  to  all  project  engineers  so  they  can  correct  their  Construe -ion 
Record  Guides.   The  project  engineer  completing  the  final  construction 
contract  payment  procedure  for  the  first  time  relies  heavily  upon 
this  book.   In  order  to  compute  some  of  his  work  item  quantities, 
he  has  to  follow  the  examples  in  the  guide  step  by  step.   Examples 
with  mathematical  mistakes  in  them  mane  it  harder  on  the  neophyte. 
He  gets  confused  when  his  calculations  which  arc  correct  rive  him 
one  answer  while  the  guide's  calculations,  which  he  assumes  to  be 
correct  but  are  not,  give  him  another.   Therefore,  a  careful  cbeci- 
of  the  next  edition  of  the  guide  could  prevent  a  lot  of  headaches. 

The  layout  of  the  Construction  Record  Guide  seems  adequate.   It 
is  divided  into  several  major  topics  such  as  Grading  Items,  Bridge 
Items,  and  Traffic  Items.   This  type  of  organization  provides  for 
easy  referencing  by  the  project  engineer. 

The  researcher's  review  of  the  guide  resulted  in  no  new  recommen- 
dations for  its  improvement  beyond  those  found  in  the  interview 
chanters  of  this  paper  v/ith  both  the  project  engineers  and  the  Dis- 
trict Review  Officers  (chapters  3  and  4).   Each  of  those  two  chapters 
listed  several  improvements  to  the  guide  which  will  not  be  repeated 
here.   However,  it  should  be  stated  that  the  researchers  feel  that  the 
Indiana  State  Highway  Commission  197n  Construction  Reccrd  Guide  for 
Road,  Bridge,  Maintenance,  and  Traffic  Contracts  is  on  the  whole  ad- 
equate and  provides  a  good  ref-rence  for  both  new  and  experienced 
project  engineers.   The  guide  does  not  inhibit  the  efficiency  of 
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the  fina]  construction  contract  payment  procedure  nrocesc.   As  the 
Data  Analysis  chapter  will  show,  the  person  using  the  Construe ti.cn 
Record  Guide  is  the  primary  reason  for  the  problems  with  the  payment 
process.   The  Guide  lays  down  the  proper  ways  of  computing  the  work 
item  quantities,  but  getting  the  project  engineers  to  compute  them 
on  time  and  correctly  is  another  matter. 
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CHAPTER  7 
DATA  ANALYSIS 

As  was  mentioned  in  the  Objectives  of  the  Study  Gection  (1.?), 
the  data  analysis  of  tho  final  construction  contract  payment  procedure 
encompasses  all  highway  related  construction  contract  data  for 
Indiana  since  1?72.   The  reason  for  this  is  twofold.   First,  the 
180  day  payment  statute  was  passed  in  1?72,  so  there  would  not  be 
any  contract  penalties  prior  tc  that  year.   Secondly,  the  State  of 
Indiana  began  compiling  contract  data  using  a  computer  in  1972. 
Therefore,  it  was  much  easier  for  the  researchers  to  scan  the  computer 
printouts  for  data  rather  than  to  dip  through  the  Indiana  State 
Highway  Comniscian's  archives  to  find  pertinent  highway  related 
construction  contract  data.   A  sarplc  of  the  contract  data  issued 
by  the  State  of  Indiana  is  shown  in  the  Computer  Program  Development 
section  (7.1 ) . 

^he  data  analysis  covers  a  wide  range  of  topics.   All  pertain. 
to  contract  penalties  but  some  look  at  the  interest  penalties  fro::1, 
different  viewpoints.   The  following  are  the  sections  of  this 
Data  Analysis  chapter: 

7.1  Computer  Program.  Development 

7.2  Penalty  Breakdown  by  Year 

7.3  Penalty  Breakdown  by  Contract  Type 

7.4  Penalty  Breakdown  by  Contract  Duration 
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7.5  Penalty  Breakdown  by  Geogr; nhi c  District 

7.6  Penalty  Breakdown  by  Project  Engineer  Tync 

7.7  Penalty  History  Analysis 

7.8  Liquidated  Damages  Analysis 

Each  section  will  contain  an  analysis  of  the  trends  shewn  by  the 
contract  data  along  with  pertinent  tables  or  graphs  of  data.  When- 
ever penalty  totals  in  terns  of  dollars  ("I)  are  expressed  on  the 
graphs,  these  sums  will  have  a  number  in  parentheses  above  them. 
This  number  signifies  the  number  of  contracts  in  which  pei  alties 
were  paid  which  make  up  that  total  amount.  This  allows  for  the 
computation  of  average  penalties  1 f  it  is  so  desired. 

Ac  v.'ill  be  noticed  when  the  date  is  presented  ">  n  tabular  or 
graphic  for":,  vic  penalties  were  paid  during  1972  and  1973  and  very 
few  were  paid  in  1?7'i.   The  reason  fcr  this  fact  has  already  be'>n 
mentioned  in  the  Justification  for  tha  Study  section  (1.1).   When 
the  Indiana  Genera]  Assembly  changed  the  contract  payment  statute 
in  197^  pertaining  to  the  State  of  Indiana  having  1 30  days  to  pay 
the  contractor,  they  also  decided  that  this  now  n:w  could  only  be 
applied  on  highway  related  contracts  for  which  bi is  on  these  con- 
tracts were  received  from  rossible  contractors  on  or  after  March  1,  1972, 
In  reviewing  the  Indiana  State  Highway  Commission ' s  computer  print- 
outs of  contract  data,  the  majority  of  the  contracts  in  which,  final 
payments  were  ma.de  in  1972,  1973>  &n<\    197^  were  let  prior  to  this 
date.   Therefore,  it  is  impossible  for  these  contracts  to  be  assessed 
an  interest  penalty,  even  if  they  were  paid  late  by  the  State  of 
Indiana.   The  tables  and  graphs  might  be  misleading  to  some  people. 
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"owever,  it  should  be  hept  In  nind  that  if  the  now  statute  had  been 
made  retroactive  to  for  exampli  1  '70.    the  penalty  totals  for  1972, 
1 973 *  and  197't  would  have  shown  a  large  increase  over  what  they 
show  now. 

Finally,  it  should  be  remembered  that  the  1  °'.",7  data  points  as 
expressed  on  the  tables  and  graphs  are  nrojections.   The  actual 
data  compilation  ended  with  the  Aucu:;t  31,  1 "7?  computer  printout 
fro:;:  the  Indiana  State  Highway  Commission.   This  is  because  it  was 
anticipated  that  this  investigation  would  be  completed  by  late 
November  1977.   Since  time  was  needed  to  analyze  the  data,  it  was 
felt  by  the  researchers  that  cutting  the  data  off  three  months  prior 
to  completion  of  the  study  would  be  feasible.   Therefore,  the  1977 
projections  are  based  on  the  trends  shown  by  the  data  during  the 
first  eight  months  of  1977.   The  eight  month  dollar  totals  wore 
multiplied  by  1  ,'j    to  get  the  twelve  month  projections;  percentages 
were  not  adjusted. 

Following  this  introduction  to  the  Data  Analysis  chanter  c  re 
the  eight  sections  which  were  listed  earlier.   The  researchers  know 
that  the  data  could  have  been  analyzed  in  other  ways  and  that  other 
variables  could  have  been  included  during  the  data  analysis  besides 
contract  type,  project  engineer  type,  year  of  payment,  and  geograph- 
ical district.   However,  it  was  felt  by  the  researchers  that  these 
four  are  representative  of  all  others  and  that  an  analysis  using 
them  would  arrive  at  similar  conclusions  in  comparison  to  one  in 
which  other  variables  were  considered. 
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7.1   Computer  Prog-am  Development 
The  compilation  of  nast  ar.'J  present  highway  contract  d^ta  was 
made  nuch  easier  through  the  usage  of  a  computer  program.   When  it 
was  decided  that  a  data  analysi  g  was  necessary  for  the  contract 
payment  procedure,  the  fact  that  the  contracts  can  be  brol  en  down  in 
several  ways  quickly  surfaced.   These  divisions  of  each  contract 
are  as  follows: 

a)  Penalty-  yes  or  no. 

b)  Contract  type-  Road,  Bridge,  Road-Traffic,  Road-Surfacing 
or  Road-Maintenance. 

c)  Year  the  contract  payment  procedure  was  completed-  1972, 
1973,  197/+,  1975,  1976,  or  1977. 

d)  Geographic  district-  CrawfordsviJ le,  Fort  Wayne,  Greenfield, 
LaPorte,  Seymour,  or  Vincennes. 

e)  Project  engineer  type-  city,  county,  or  state. 

If  one  takes  the  product  of  the  number  of  subdivisions  in  each  division, 
it  can  be  seen  that  there  are  108C  possible  types  of  contracts. 
Therefore,  it  was  quickly  decided  th.  t  the  tine  it  would  take  to 
write  a  computer  program  for  th;s  data  would  be  very  beneficial 
to  the  researchers. 

With  respect  to  contract  data,  the  researchers  were  constrained 
by  the  fact  that  the  Indianapolis  Central  Office  has  been  compiling 
contract  data  only  since  1972.   This  office  releases  a  computer 
printout  each  month  showing  both  the  highway  contracts  which  are  in 
progress  and  those  that  have  been  completed  during  the  year.   It  is 
from  these  printouts  that  the  researcher  derived  the  required 
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information  in  order  to  make  a  data  analysis.   A  -ample  of  the  data 
received  from  Indianapolis  can  be  no  n  on  the  next  i>a|re  in  Figure  2. 
By  referring  to  the  headings  at  the  top  of  the  sample,  one  can 
easily  ascertain  what  each  section  of  the  contract  data  sample 
refers  to.   Fro:r  this  data,  the  researchers  extracted  five  contract 
breakdown  divisions  that  they  required  for  the  computer  nronrap. 
This  data  was  then  placed  or:  computer  cards  in  the  following  format: 
Columns  1-8:       Contract  number 
Columns  10-11:      Contract  type 
Column  13:         Project  engineer  typo 
Column  15:         Penalty-  yes  or  no 
Columns  1  '<-?.l\ :     Penalty  amount 
Column  26:         Geographic  district 
Columns  28-29:      Reason  for  penalty 
Column  31s         Year  the  contract  payment  nroccHure  was 

cor.nl  e  ted 
A  coding  system  v.'as  devised  for  several  of  these  data  co:"onevt£ 
in  order  to  facilitate  both  prc&Tamminc  and  data  handling.   For  the 
type  of  contract,  the  coding  3s  as  fo]lows: 

Contract  Type  Code 

Road  1 

Bridge  2 

Road-Traffic  3 

Road— Surfacing  u 

Road-Maintenance  5 
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The  nroject  nn.'itio^rs  were  coded  as  chow:;  below: 

Project  Kn;;jneer  Type  Co d o 

City  1 

County  2 

State  3 

The  fact  that  there  was  a  penalty  or,  a  contract  is  connoted 

by  the  number  1.   The  number  2  signified  that  there  was  no  penalty 

The  geographic  districts  wore  coied  in  the  following  manner: 

Geographic  District  Code 

Crawfordsvi] le  1 

Fort  Wayne  2 

Greenfield  3 

LaPorte  l\ 

Seymour  5 

Vincennes  6 

The  major  reasons  for  penalties  are  co  led  as  follows: 

Re neon  Code 

Mo  penalty  0 

Project  engineer  turned  in  the  1 
Construction  Record  late 

Late  issuance  of  the  Division  of  2 
Materials  and  Tests  certification 

Project  engineer  turned  in  the  Con-  3 
struction  Record  incomplete  or  with 
revisions  required 

Need  the  M-39  from  the  contractor  4 

Need  an  approved  IC  626  from  the  5 
Central  Office  or  the  contractor 
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Reason  Code 

Lengthy  check  in  the  district  6 

office 

Late  issuance  of  the  Dirtrict  7 

Office  Materials'  Laboratory 
certification 

Late  issuance  of  the  supplemental       8 
IT  611 's 

Late  receival  of  a  sign  certification   9 
letter 

Lengthy  processing  by  IBM  1C 

Delay  at  the  Central  Office  11 

Late  issuance  of  a  core  report         12 

Contractor  protesting  work  day         13 

charges  or  approval  of  extension 

tine 

Holding  for  laboratory  numbers         1  ^ 

Awaiting  FHWA  approval  for  a  15 

time  extension 

Awaiting  IC  115  (Extra  Work  16 

Agreement) 

Miscellaneous  or  other  17 

The  year  the  contract  payment  procedure  was  completed  was  coded 

according  to  the  last  digit  in  the  year.   For  example,  the  code  fcr 

a  contract  completed  and  paid  in  1976  is  6.   It  should  be  noted  that 

this  coding  system  would  have  to  be  altered  slightly  if  the  computer 

analysis  was  carried  out  in  the  1980's  due  to  the  repetition  of  unit 

digits  for  each  decade.   The  program  is  set  up  so  that  the  year  cede 

can  easily  be  changed  into  a  two  digit  number  by  alterin;  one  format 

statement. 
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The  actual  computer  prorrr  ».   was  wr1  tten  by  the  researchers  in 
the  Fortran  language,   it  makes  use  of  several  "IF  St at em puts" 

which  facilitate  the  required  branching  that  is  needed  to  differ- 
entiate between  the  10S0  possible  types  of  contracts.  The  general 
layout  of  the  computer  program  can  be  seen  in  Firure  3  on  the  next 
page  which  is  the  Computer  Program  Flowchart.   A  copy  of  the  actual 
computer  program  is  illustrated  in  Appendix  A. 

Output  for  the  computer  program  consists  of  a  number  of  tables. 
The  first  table  lists  the  contracts  for  the  year  in  which  a  nenalty 
occurred  along  with  the  actual  penalty  amount.   At  the  bottom  of 
this  table  is  the  total  penalty  amount  paid  by  the  State  for  the 
year.   This  first  table  is  followed  by  five  sets  of  tables,  each  of 
which  contains  data  for  a  certain  contract  type.   Each  of  these  five 
sets  of  tables  contains  the  following  information  for  the  year: 

a)  The  percentage  of  contracts  of  a  certain  type  in  which  a 
penalty  was  paid. 

b)  A  breakdown  by  districts  of  the  percentage  of  penalties 
paid  for  a  certai:  contract  type. 

c)  A  breakdown  by  districts  with  respect  to  penalty  percent- 
ages versus  project  engineer  type  for  a  certain  type  of 
contract. 

d)  The  total  penalty  paid  for  a  certain  contract  type. 

e)  A  breakdown  by  districts  of  penalty  amounts  versus  project 
engineer  type  for  a  certain  type  of  contract. 

f)  A  breakdown  by  project  engineer  type  of  the  total  penalty 
amounts  paid  for  a  certain  type  of  contract. 
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An  example  of  thn  output  's  shown  in  Appendix  D.   Thic  output 
is  for  the  1976  data  and  j  ts  content  should  be  sol  f  explanatory. 

The  computer  program  thai,  was  developed  for  the  data  analysis 
greatly  reduced  the  tedious  job  of  tabulating  data.   The  program 
was  written  so  that  it  has  to  be  run  a  separate  tine  for  each  year  . 
of  data.   Thic  allows  for  unlimited  future  use  of  the  program  by 
the  State  of  Indiana  except  for  a  minor  format  alteration  in  later 
years  for  the  contract  year  coding  system.   Also,  the  program  pro- 
vides for  each  data  card  to  contain  the  required  information  for  only 
one  contract.   This  prevents  mi  stakes  ii.  that  contract  data  cannot 
be  mixed  up  on  cardr,  as  when  two  or  more  data  points  are  on  a  single 
card.   Finally,  the  program  format  was  developed  so  that  if  future 
data  divisirns  or-  methods  of  analysis  are  desired,  they  can  be 
easily  added  by  changing  only  a  few  cards.   This  versatility  makes 
this  computer  nrogram  a  valuable  data  analysis  tool. 

7.2   Penalty  Breakdown  by  Year 
One  of  the  methods  of  analyzing  the  contract  data  was  by  con- 
tract year.   The  contract  year  is  that  year  when  the  final  payment 
was  made  to  the  contractor  by  the  Indiana  State  Highway  Commission 
whether  an  interest  penalty  occurred  or  not.   The  nlot  of  Total 
Penalty  versus  Year  can  be  seen  in  Figure  Z|.   This  figure  clearly 
shows  that  from  1972  through  1977,  the  total  penalty  dollar  amount 
increased  dramatically.   Also  on  this  plot  can  be  aeon  the  increase 
in  the  number  of  contracts  in  which  penalties  occurred  except  for  the 
same  values  in  1976  and  197?. 


/fO.OOO-- 


30,000-- 

DOLLAR 
VOLUME 


20,000-- 


10,000-- 


1972 


7k 


(75) 
$43789.86 


(75) 
S32,2?2.57 


(39) 
817,^17.^3 


(2) 
'$1 ,327.22 


1973 


1974 

YEAR 


1975 


Figure  4 
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Table  2 
PERCENT  OF  CONTRACTS  WITH  PENALTIES  VERSUS  YEAR 

NUMBER  WITH  PENALTIES    PERCENTAGE 

0 

0 

2 

39 

75 

lb 


YEAR 

TOTAL  NUMBER 

1972 

119 

1973 

153 

1974 

163 

1975 

279 

1976 

355 

1977 

359 

0  % 

0  % 

1  % 

IJf  % 

21  % 

20  % 
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From  the  data  compilation,  it  was  known  that  from  1 972  through 
1977,  the  number  of  contractc  let    by  the  State  of  Indiana  for  high- 
way related  construction  increased.   Because  of  this,  one  might 
say  that  the  increasing  penalty  amounts  were  due  only  to  the  increased 
number  of  contracts  being  performed;  however,  this  is  not  the  case. 
If  one  looks  at  the  percentage  of  contracts  in  which  penalties 
were  naid  each  year  wit.-i  this  percentage  being  based  on  the  number 
of  contracts  in  which  penalties  occurred  divided  by  the  total  number 
of  contracts  in  which  final  payments  were  made,  it  can  be  observed 
that  this  percentage  increases  from  1972  through  1976  and  decreases 
by  only  one  percent  in  1 977 .   Table  ?,    entitled  Percent  of  Contracts 
With  Penalties  versus  Year,  shows  this  trend  in  penalty  percentages. 
Therefore,  the  data  Ghows  that,  the  State  is  naying  fewer  and  fev/er 
of  its  contracts  on  time. 

The  1977  projections  are  based  upon  the  following  eight  month  data: 

a)  Total  Penalty-   $29193.2/+ 

b)  Number  of  Contracts  v/ith  Penalties-   50 

c)  Total  Rumber  of  Contracts-  239 

7.3  Penalty  Breakdown  by  Contract  Type 
As  was  shown  in  the  Computer  Program  Development  section  (7.1), 
there  are  five  types  of  highway  related  construction  contracts  in 
the  State  of  Indiana.   They  are  the  Road  contract,  the  Bridge  contract, 
the  Road-Traffic  contract,  the  Road-Surfacing  contract,  and  the  Road- 
Maintenance  contract.   An  example  of  each  along  with  its  appropriate 
Indiana  State  Highway  Commission  coding  symbol  are  as  follows: 
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CONTRACT  TYPE 
Road 

Bridge 

Road-Traffic 

Road-Surfacing 
Road-Maintenance 


CODING  SYMBOL 


B 


RT 


RS 


RM 


EXAMPLE 

Continuous  reinforced 
concrete  paving  on  1-65 

Bridge  erection  over 
the  Wabash  River 

Installation  of  traf- 
fic signals  in  Lafayette, 
Indiana 

Bituminous  resurfacing 
on  Route  38 

Bridge  painting  in 
Tippecanoe  county 


When  analyzing  the  1972  through  1976  contract  penalty  data 
based  on  contract  type,  it  again  becomes  apparent  that  the  State  of 
Indiana  is  making  fewer  final  payments  of  its  highway  related  con- 
tracts on  time.   Figures  5  through Q  are  graphs  of  the  total  penalty 
for  each  contract  type  versus  year.   Tables  $   through  7  are  tabulations 
of  contract  penalty  percentage  data  for  each  type.   It  can  be  seen 
from  the  tables  that  the  percentage  of  contracts  up  to  1976  in 
which  penalties  are  being  paid  is  increasing  for  each  contract  type 
except  in  Table  if  which  pertains  to  Bridge  contracts.   This  penalty 
percentage  for  bridges  decreased  slightly  (2%)  from  1975  to  1976. 
However,  the  other  four  contract  types  show  a  noticeable  penalty 
percentage  increase  from  year  to  year.   The  1977  data,  however, 
shows  some  improvement  in  that  penalty  dollar  totals  decreased  for  the 
Bridge,  Road-Traffic,  and  Road-Maintenance  contracts.   Penalty  per- 
centages also  decreased  for  the  Road,  Road-Traffic,  Road  Surfacing, 
and  Road-Maintenance  contracts. 
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Figure  5 
TOTAL  ROAD  PENALTY  VERSUS  YEAR 


Table  3 

PERCENT  OF  ROAD  CONTRACTS  WITH  PENALTIES  VERSUS  YEAR 

NUMBER  WITH  PENALTIES 

0 

0 

0 

12 

33 

33 


YEAR 

TOTAL  NUMBER 

1972 

60 

1973 

58 

1974 

52 

1975 

64 

1976 

94 

1977 

95 

0   % 

0  % 

0  % 

19  % 

35  % 

34  % 
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Figure    6 
TOTAL  BRIDGE  PENALTY   VERSUS   YEAR 


(30) 
$4952.39 


1977 


Table  If 
PERCENT  OF   BRIDGE  CONTRACTS  WITH   PENALTIES  VERSUS   YEAR 


YEAR 

TOTAL  NUMBER 

NUMBER  WITH  PENALTIES 

PERCENTAGE 

1972 

54 

0 

0  % 

1973 

86 

0 

0  % 

1974 

68 

0 

0  % 

1975 

94 

19 

20  % 

1976 

107 

19 

18  % 

1977 

131 

30 

22  % 

79 


12000  __ 


9000  _ _ 


DOLLAR 
VOLUME 


6000  _ _ 


3000 


1972 


1973 


(11) 

S9W.33 


1976 


1974     1975 
YEAR 
Figure  7 
TOTAL  ROAD*TRAFFIC  PENALTY  VERSUS  YEAR 


(5) 
S304.06 


1977 


Table  5 
PERCENT  OF  ROAD'TRAFFIC  CONTRACTS  WITH  PENALTIES  VERSUS  YEAR 


YEAR 

TOTAL  NUMBER 

NUMBER  WITH  PENALTIES 

PERCENTAGE 

1972 

5 

0 

0  % 

1973 

9 

0 

0  % 

1974 

17 

2 

12  % 

1975 

^ 

5 

22  % 

1976 

36 

11 

31  % 

1977 

23 

5 

20  % 
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Figure  8 
TOTAL  ROAD* SURFACING  PENALTY  VERSUS  YEAR 
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Table  6 
PERCENT  OF  ROAD*SURFACING   CONTRACTS  WITH   PENALTIES   VERSUS   YEAR 


YEAR 

TOTAL  NUMBER 
0 

NUMBER  I 

WITH  PENALT] 
0 

ES          PERCENTAGE 

1972 

0  % 

1973 

0 

0 

0  % 

1974 

2^ 

0 

0  % 

1975 

75 

3 

4  % 

1976 

76 

9 

12  % 

1977 

83 

6 

7  % 

81 
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Figure  9 
TOTAL  ROAD«MAINTENANCE  PENALTY   VERSUS   YEAR 


Table  7 
PERCENT  OF  ROAD*MAINTENANCE  CONTRACTS  WITH  PENALTIES  VERSUS  YEAR 


YEAR 

TOTAL  NUMBER 

NUMBER 

WITH  PENALT 

IES    PERCENTAGE 

1972 

0 

0 

0  % 

1973 

0 

0 

0  % 

1974 

3 

0 

0  % 

1975 

23 

0 

0  % 

1976 

42 

3 

7  % 

1977 

29 

2 

5  % 
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The  tabulations  also  show  th;it  I'oad  contract;-  nrovide  the 
highest  chance  of  an  interest  penalty  occurring.   This  percentage 
(35%  in  1976)  for  Road  contracts  is  closely  followed  by  the  per- 
centage for  Road-Traffic  contracts  (31%  in  1°76).   The  1977  data 
illustrates  this  high  percentage  for  Road  contracts  but  they  are 
followed  this  tine  by  Bridge  contracts.   Th3  reason  why  the  Road 
contract  penalty  percentage  is  the  highest  for  all  contract  types 
should  be  apparent.   Road  contracts  entail  many  more  work  items  then 
the  other  four  types  of  contracts.   Therefore,  the  typical  Road  contract 
provides  for  more  paperwork  for  the  project  engineer  of  the  contract, 
which  leads  to  more  needed  checking  by  both  the  District  Review 
Officer  arid  the  material  certification  personnel.   The  data  then 
bears  out  the  foiling  of  the  researchers  and  the  Indiana  State  High- 
way Commission  officers  that  the  hardest  type  of  highway  related 
construction  contract  for  which  a  final  payment  will  be  made  to  the 
contractor  on  time  is  the  Road  contract.   This  opinion  is  also 
supported  when  looking  at  Figures  5  through  9  for  the  1972  through 
1977  contract  data.   For  1975,  1976,  and  1977,  the  Road  contract 
penalty  dollar  totals  are  much  greater  than  any  of  the  other  four 
types  of  contracts. 

When  looking  at  the  five  graphs,  it  should  also  be  apparent 
that  all  are  climbing  from  1972  through  1976.   This  helps  to  reinforce 
the  fact  that  things  are  getting  worse  for  the  final  construction 
contract  payment  procedure.   For  1977,  three  of  the  five  show  a  fall  but 
the  sharp  increase  in  Road  contract  penalties  outweighs  all  of  the 
decreases. 
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From  the  analysis  of  the  contra- t  data  based  on  contract  type 
for  1972  through  1977,  the  researchers  feci  that  project  engineer 
experience  should  be  taken  into  account  when  assigning  contracts. 
It  should  be  obvious  that  based  on  the  difficulty  of  completing  the 
contract's  Construction  Record,  the  more  experienced  nroject  engineer 
should  be  given  the  Road  contracts.   The  research. rs  feel  that  if  the 
project  engineer  is  unable  to  complete  the  Construction  Record  on 
time  and  satisfactorily,  this  insuf ficientness  probably  carries 
over  into  his  daily  work.   Another  study  of  this  type  might  be  to 
investigate  the  project  engineer's  ability  to  complete  the  Construction 
Record  on  time  with  the  final  quality  of  his  project.   This  type  of 
analysis  might  prove  interesting  to  the  State  of  Indiana. 

The  following  eight  month  data  is  the  basic  for  the  1977  projec- 
tions shown  on  the  tables  and  figures  for  the  contract  types: 

a)  Total  Road  contract  penalty  _  12H89.83 

b)  Total  Bridge  contract  penalty  -   $3301.59 

c)  Total  Road-Traffic  cot. tract  penalty  -   1J202.17 

d)  Total  Road-Surfacing  contract  penalty  _   51186.62 

e)  Total  Road-Maintenance  contract  penalty  _    $13.0^ 

f)  Total  number  of  Road  contracts  _    63 

g)  Total  number  of  Bridge  contracts  -.  87 
h)  Total  number  of  Road-Traffic  contracts  _  15 
i)  Total  number  of  Road-Surfacing  contracts  _  55 
j)  Total  number  of  Road-Maintenance  contracts  _  19 
k)  Total  number  of  Road  contracts  with  penalties  -  22 
1)   Total  number  of  Bridge  contracts  with  penalties    -    20 


8/+ 


m)      Total   number  of  Road-'raffjc    contracts   with  -        3 

penalties 
n)      Total   number   of  Road-Surfacing   contracts   with  -        l\ 

penalties 
o)      Total  number  of  Road-Mair.tenance   contracts   with  -         1 

penalties 

7«^t  Penalty  Breakdown  by  Contract  Duration 
Another  way  of  analyzing  the  highway  related  contract  data  was 
by  contract  duration.   Contract  duration  is  the  number  of  working 
days  or  calendar  days  that  is  allowed  to  the  contractor  by  the  State 
of  Indiana  to  complete  his  work.  Most  contracts  are  usually  issued 
on  the  work  day  basis  due  to  holidays  occurring  during  the  anticipated 
work  span  or  the  nossibility  of  inclement  weather  during  the  pro  ice t. 
For  th^s  analysis,  the  researchers  used  the  Indiana  State  Highway 
Comr i ssion  contractual  data  which  certains  bcth  the  contract  letting 
date  and  the  number  of  working  days  allowed  the  con  tractor.   A  few 
of  the  contracts  gave  a  completion  date  instead  of  the  number  of 
work  days  allowed  but  the  number  of  work  days  between  starting  and 
finishing  can  be  easily  converted  from  the  calendar  days.   For  this 
analysis,  considering  Saturdays  and  Sundays  but  not  considering 
legal  holidays,  it  is  assuired  that  there  are  260  working  days  in  a 
calendar  year.   Therefore,  the  contract  duration  breakdowns  were  by 
130  working  days  which  corresponds  to  six  months  of  calendar  days. 
It  should  be  remembered  that  only  those  contracts  in.  which  interest 
penalties  occurred  were  analyzed.   Table  8  shows  for  each  contract 
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Table  8 
PENALTY  TOTALS  AND  PERCENTAGES  VERSUS  CONTRACT  DURATION 
:  TION 

1226  1221 

0-130  WD                     81327.22             89659.25                 89015.26  88508.53 

(36)  (35) 

48%  46% 

131-260  WD                        80.00              87697.28                $15064.12  832668.17 

(36)  (30) 

48%  39% 

261-390  WD                        80.00                  860.90                    8879.43  81582.86 

(1)  (8) 

1%  11% 

391-520  WD                        80.00                    $0.00                         80.00  $1030.31 

(0)  (3) 

0%  4% 

521-650  WD          80.00        80.00       87313-76  80.00 

(2)  (0) 

3%  0% 

>  651  WD           80.00        80.00          80.00  80.00 

(0)  (0) 

0%  0% 


YEAR 

1974 

1975 

81327.22 
(2) 

100% 

89659.25 

(24) 

62% 

80.00 
(0) 

0% 

87697.28 
(14) 

36% 

80.00 
(0) 

0% 

860.90 
(1) 

3% 

80.00 
(0) 
0% 

$0.00 
(0) 
0% 

80.00 
(0) 
0% 

80.00 
(0) 
0% 

80.00 
(0) 
0% 

$0.00 
(0) 

0% 

NOTE:   Data  for  1972  and  1973  is  not  Included  on  this  table 
since  no  interest  penalties  occurred  during  those 
two  years. 
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duration  breakdown ,  the  pcnnltj  Loir  I  amount,  numhi-r  of  contracts 
making  up  thin  amount,  and  percentage  of  the  t o t .- ■  1  number  of  ccp'racl 
with  penalties  for  the  year. 

For  the  1 97/+  through  1977  data,  it  can  be  seen  from  Table  8 
that  the  .short  contracts,  namely  there  equal  to  or  less  than  one 
year  in  duration,  make  up  the  highest  percentage  of  contracts  with 
penalties.   This  seems  to  contradict  what  is  normally  believed  by 
Indiana  State  Highway  Commission  officials.   They  feel  and  the  re- 
searchers concur  in  this  belief  that  the  short  contracts  normally 
have  fewer  worl.  items  and  as  a  result  should  have  less  paperwork  for 
the  Construction  Record  connected  to  them.   Th  re  fore,  they  should 
present  a  smaller  chance  for  possible  interest  penalties.   However, 
as  can  be  seen  frcrr.  the  data  on  Table  8,  this  belief  is  soundly 
contradicted.   The  only  reason  the  researchers  can  cc:r.e  un  with 
for  this  is  that  the  State  of  Indiana  lets  a  higher  percentage  of 
short  duration  contracts  in  comparison  to  long  contracts  and  be- 
cause of  this,  more  of  the  contracts  with  penalties  are  of  short 
duration. 

To  arrive  at  the  1977  data  on  Table  8,  the  following  eight 
month,  data  was  used: 

a)  Number  of  1977  penalty  contracts  -  23 
of  0-1 30  v/orking  days  duration 

b)  Number  of  1977  penalty  contracts  -   20 
of  131-260  working  days  duration 

c)  Number  of  1977  penalty  contracts  -   5 
of  261-390  working  days  duration 

d)  Number  of  1977  penalty  contracts  -   2 
of  391 -520  working  days  duration 
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e)  Number  of  1977  penalty  contracts        -   0 
of  521-650  working  dayr  duration 

f)  number  of  1977  ponolty  contracts  of     -   0 
equal  to  or  rroator  than  651  working 

days  duration 

g)  Penalty  botal  of  1977  contracts  of      -   H5672.35 
0-1 30  working  days  duration 

h)    Penalty   tota1    of   1977   contracts  of  -   $21 778.78 

131-260   working   days   duration 

i)  Penalty  total  of  1977  contracts  of      -   31055.2^1 
261-390  working  days  duration 

j)  Penalty  total  of  1977  contracts  of      -   5686.87 
391-520  workinr  days  deration 

k)  Penalty  total  of  1977  contracts  of      -     SO. 00 
521 -6^0  working  days  duration 

1)  Penalty  total  of  1977  contracts  of      -     SO. 00 
equal  to  or  greater  than  651  working 
days  duration 


7.5  Penalty  Breakdown  by  Geographic  District 
The  next  way  the  contractual  data  was  analyzed  was  by  geographic 
district.   As  has  been  statod  previously,  the  State  of  Indiana  is 
comprised  of  six  highway  districts.   Each  is  run  by  a  separate 
district,  engineer  and  each  has  a  District  Review  Officer  who  checks 
the  Construction  Records  and  who  tries  to  keep  the  interest  penalties 
as  low  as  possible.   Each  district  also  performs  all  five  types  of 
contracts.   Therefore,  the  researchers  thought  it  night  be  interesting 
to  compare  districts  as  to  their  ability  to  pay  the  highway  related 
construction  contracts  on  time. 

The  data  was  analyzed  by  district  in  thre?  ways.   They  were 
by  penalty  totals,  by  penalty  percentage,  and  by  the  number  of  con- 
struction personnel  in  the  district.   The  results  of  the  first  two 
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methods  will  be  discussed  in  the  following  two  paragraphs  and  then 
they  will  be  followed  by  the  construction  pemoline!  analysis. 

Tables  9  through  14  show  for  each  geographic  district  its 
interest  penalty  total  for  each  year  along  with  its  penalty  per- 
centage.  The  penalty  percentage  was  calculated  by  dividing  the 
number  of  contracts  in  which  penalties  occurred  by  the  total  number 
of  contracts  in  which  final  payment  v/as  made  during  the  year.   As 
can  be  seen  on  Table  11,  the  Greenfield  district  has  the  highest 
penalty  total  along  with  the  highest  penalty  percentage  for-  each 
of  the  years  1 97^,  1976,  and  1977.   The  other  five  districts  ore 
not  even  close  in  their  penalty  percentages  when  compared  to  the 
Greenfield  district.   Another  interesting  result  of  the  six  tables 
is  that  they  show  that  the  penalty  percentages  increased  each  year 
for  every  district  until  the  1977  data  where  all  but  the  Seymour 
district  decreased.   Also,  it  should  be  pointed  out  that  the  LaPorte 
district  was  the  best  district  in  terns  of  low  interest  penalties 
and  percentages  up  through  1976.   It  was  beaten  by  2%  in  1977  by 
the  Vincennes  district.   These  six  tallies  show  that  the  State  of 
Indiana  ought  to  be  investigating  its  personnel  in  the  Greenfield 
district  to  see  why  and  because  of  whom  the  inefficiencies  occur. 

The  1977  data  for  district  total  penalties  ami  percentages  is 
based  on  the  eight  month  data  listed  below: 

a)  Penalty  total  in  the  Crawfordsville  district  -  $9^-67.18 

b)  Penalty  total  in  the  Fort  Wayne  district     -  311^68.70 

c)  Penalty  total  in  the  Greenfield  district     -  $3268.17 

d)  Penalty  total  in  the  LaPorte  district        -   ^1334.80 
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Table  9 
CRAWFORDSVILLE  DISTRICT  PENALTY  TOTALS  AND  PERCENTAGES 
YEAR   PENALTY  TOTAL   TOTAL  NUMBER   NUMBER  WITH   PERCENTAGE 


PENALTIES 

1972 

SO.  00 

2.1 

0 

0% 

1973 

$0.00 

28 

0 

0% 

1974 

SO. 00 

11 

0 

0% 

1975 

$560.63 

48 

? 

15% 

1976 

S2996.25 

43 

12 

28% 

1977 

$14200.77 

% 

15 

27% 

Table  10 
FT.  WAYNE  DISTRICT  PENALTY  TOTALS  AND  PERCENTAGES 
YEAR   PENALTY  TOTAL   TOTAL  NUMBER   NUMBER  WITH   PERCENTAGE 


PENALTIES 

1972 

$0.00 

15 

0 

0% 

1973 

$0.00 

19 

0 

0% 

1974 

so.  oo 

23 

0 

0% 

1975 

$2545.59 

36 

4 

11% 

1976 

82913.46 

60 

14 

2J% 

1977 

$17203.05 

45 

9 

20% 
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Table  11 
GREENFIELD  DISTRICT  PENALTY  TOTALS  AND  PERCENTAGES 
YEAR   PENALTY  TOTAL   TOTAL  NUMBER   NUMBER  WITH   PERCENTAGE 


PENALTIES 

1972 

so. oo 

25 

0 

0% 

1973 

so. 00 

35 

0 

0% 

1974 

81259.31 

25 

1 

4% 

1975 

S6526.66 

56 

14 

25% 

1976 

11 9366.54 

57 

24 

42% 

1977 

84902.26 

89 

29 

32% 

Table  12 
LA  PORTE  DISTRICT  PENALTY  TOTALS  AND  PERCENTAGES 
YEAR   PENALTY  TOTAL   TOTAL  NUMBER   NUMBER  WITH   PERCENTAGE 


PENALTIES 

1972 

80.00 

21 

0 

0% 

1973 

80.00 

21 

0 

0% 

1974 

80.00 

34 

0 

0% 

1975 

864.30 

34 

2 

6% 

1976 

8728.00 

65 

8 

12% 

1977 

82002.23 

41 

3 

7% 

<n 


YEAR 


Table  13 
SEYMOUR  DISTRICT  PENALTY  TOTALS  AND  PERCENTAGES 
PENALTY  TOTAL   TOTAL  NUMBER   NUMBER  WITH   PERCENTAGE 


PENALTIES 

1972 

$0.00 

19 

0 

0% 

1973 

$0.00 

33 

0 

0% 

1974 

SO.OO 

35 

0 

0% 

1975 

$6089.51 

62 

8 

13% 

1976 

$4621.83 

65 

10 

15% 

1977 

$5290.58 

65 

17 

26% 

YEAR 


Table   lif 
VINCENNES   DISTRICT  PENALTY   TOTALS   AND  PERCENTAGES 
PENALTY   TOTAL        TOTAL  NUMBER        NUMBER   WITH        PERCENTAGE 


PENALTIES 

1972 

$0.00 

18 

0 

0% 

1973 

$0.00 

17 

0 

0% 

1974 

$67.91 

35 

1 

3% 

1975 

$1630.84 

43 

4 

9% 

1976 

$16^6.^9 

65 

7 

11% 

1977 

$190.98 

65 

3 

5% 
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e)  Penalty  total  in  the  Seymour  district        -  $35^7.0^ 

f)  Penalty  total  in  the  V.inccnr.  .s  district      -   J>127»32 

g)  Total  number  of  contracts  paid  and  the       -   37,10 
number  with  nenalties  in  the  Crawfordsville 
district 

h)  Total  number  of  contracts  paid  and  the       -   30,6 
number  with  penalties  in  the  Fort  Wayne 
district 

i)  Total  number  of  contracts  paid  and  the       -   59, 1 9 
number  with  penalties  in  the  Greenfield 
district 

j)  Total  number  of  contracts  paid  and  the       -   27,2 
number  with  penalties  in  the  LaPorte 
district 

k)  Total  numtmr  of  contracts  paid  ami  the       -   43,11 
number  with  penalties  in  the  Seymour 
district 

1)  Total  number  of  contracts  paid  and  the       -   43,2 
number  with  penalties  in  the  Vincennes 
district 

The  third  way  of  analyzing  the  highway  related  construction 
contract  data  by  district  is  to  consider  the  number  of  construction 
personnel  working  for  the  district  each  year.   The  Indiana  State 
Highway  Commission  considers  anyone  with  a  Function  90  job  code 
as  a  member  of  its  construction  persOTinel.   All  six  i :eographic  districts 
in  the  State  of  Indiana  vary  as  to  the  number  of  construction  per- 
sonnel working  in  it.   Indiana  State  Highway  Commission  officials 
felt  that  there  might  be  a  correlation  between  the  number  of  State 
men  working  on  the  contracts  and  the  total  interest  penalty  for  the 
contracts.   They  thought  that  the  districts  with  fewer  construction 
personnel  would  show  the  highest  penalty  amounts. 
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In  order  to  investigate  tlin  opinion,  the  researchers  had  to 
get  personnel  data  from  the  Indiana  state  Hi/.hway  Commission's 
Personnel  Office  in  Indianapolis.   This  office  com"!  led  the  totals 
of  all  of  the  Function  90  personnel  for  each  district  for  197't, 
1975,  1976,  and  un  through  August  31,  1977.   This  data  can  he  seen 
on  Tables  15  through  18. 

Personnel  data  for  1972  and  1973  was  not  compiled  since  no 
penalties  occurred  those  two  years.   Since  all  penalty  totals  for 
each  district  are  based  on  the  complete  year,  the  researchers  felt 
that  it  v/ould  bo  best  to  average  the  twelve  monthly  totals  for  each 
district  to  get  a  representative  total  for  the  year.   Those  averages 
can  be  seen  on  the  bottom  row  of  each  table. 

In  order  to  compare  the  geographic  districts  with  respect  to 
the  number  of  construction  men  working  in  each  district,  the  district 
interest  penalty  total  for  a  year  was  divided  by  the  average  number 
of  construction  personnel  working  in  that  district  during  the  year. 
The  results  of  these  calculation  can  be  seen  on  Table  19.   This 
table  shows  that  in  terms  of  dollars  of  interest  penalty  per  con- 
struction man,  the  Greenfield  district  is  the  worst  for  years  1974 
through  1976.   This  correlates  with  the  data  presented  in  the  first 
part  of  this  section.   However,  the  Fort  Wayne  district  is  the  worst 
in  1977  due  to  having  a  contract  with  an  interest  penalty  over  $10000. 
This  data  also  disproves  the  opinion  of  the  Indiana  State  Highway 
Commission  officials  that  those  districts  with  fewer  construction  men 
v/ould  show  a  higher  interest  penalty  cost  per  man.   As  can  be  seen 
from  the  1975  and  1976  data  on  Table  19,  the  LaPorte  district  had 
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Table  15 

NUMBER  OF  EMPLOYEES  IN  CONSTRUCTION  IN  1974 

DISTRICT 
RAWFORDSVILLE  FT.  WAYNE  GREENFIELD  LA  PORTE  SEYMOUR  VINCENNES 


JAN 

101 

75 

142 

St. 

189 

174 

FEB 

100 

72 

142 

86 

187 

174 

MAR 

97 

72 

142 

87 

185 

172 

APR 

94 

71 

142 

87 

183 

165 

MAY 

97 

7k 

154 

83 

179 

172 

JUNE 

108 

99 

157 

88 

187 

174 

JULY 

108 

115 

207 

89 

208 

193 

AUG 

120 

118 

209 

88 

211 

192 

SEPT 

94 

80 

156 

82 

172 

150 

OCT 

99 

85 

157 

76 

169 

148 

NOV 

103 

88 

159 

75 

168 

161 

DEC 

101 

8k 

157 

74 

167 

150 

AVG       102        86        160        8_4_      184.      169. 


95 


Table  16 

NUMBER  OF  EMPLOYEES  IN  CONSTRUCTION  IN  1975 

DISTRICT 
CRAWFORDSVILLE  FT.  WAYNE  GREENFIELD  LAPORTE  SEYMOUR  VINCENNES 


JAN 

100 

85 

157 

75 

182 

149 

FEB 

97 

86 

152 

75 

181 

151 

MAR 

98 

86 

148 

74 

177 

150 

APR 

102 

87 

148 

74 

175 

151 

MAY 

114 

88 

181 

73 

178 

179 

JUNE 

113 

108 

194 

74 

185 

187 

JULY 

116 

120 

ZZk 

74 

200 

184 

AUG 

122 

119 

231 

73 

198 

186 

SEPT 

102 

86 

165 

73 

170 

145 

OCT 

113 

85 

163 

73 

170 

148 

NOV 

113 

85 

165 

73 

170 

149 

DEC 

114 

84 

168 

75 

176 

156 

AVG      102         23.       Ul  74     180      161 
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Table  17 

NUMBER  OF  EMPLOYEES  IN  CONSTRUCTION  IN  1976 

DISTRICT 
CRAWFORDSVILLE  FT.  WAYNE  GREENFIELD  LA  PORTE  SEYMOUR  VINCENNES 


JAN 

115 

Sk 

166 

7k 

176 

155 

FEB 

— 

MM 



— 



MAR 

m 

8k 

165 

73 

175 

154 

APR 

in 

8*f 

164 

7k 

174 

155 

MAY 

115 

87 

183 

7k 

176 

195 

JUNE 

120 

103 

185 

79 

181 

192 

JULY 

151 

107 

193 

79 

193 

191 

AUG 

130 

128 

192 

7k 

197 

186 

SEPT 

116 

86 

165 

7k 

165 

152 

OCT 

115 

86 

162 

7k 

163 

151 

NOV 

115 

86 

157 

7k 

164 

151 

DEC 

125 

86 

151 

75 

162 

151 

AVG      Ul  21  121  75       175      167 
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Table  18 
NUMBER  OF  EMPLOYEES  IN  CONSTRUCTION  IN  1977 
DISTRICT 
CRAWFORDSVILLE  FT.  WAYNE  GREENFIELD   LA  PORTE  SEYMOUR  VINCENNES 


JAN 

123 

85 

149 

75 

160 

146 

FEB 

123 

85 

146 

75 

160 

145 

MAR 

122 

85 

146 

74 

160 

142 

APR 

121 

85 

144 

73 

156 

143 

MAY 

120 

84 

142 

72 

157 

141 

JUNE 

157 

130 

161 

87 

159 

145 

JULY 

158 

130 

160 

87 

158 

141 

AUG 

152 

126 

167 

85 

157 

143 

AVG       Ul  101        152        79      158      143 
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Table  19 

INTEREST  PENALTY  DOLLARS  PER  CONSTRUCTION  MAN 


1974 

1221 

1976 

1977 

CRAWFORDSVILLE 

80.00 

15.  14 

825.18 

8105.19 

FT.    WAYNE 

80.00 

827.37 

831.33 

8170.33 

GREENFIELD 

87.87 

837.30 

8113.25 

832.25 

LA  PORTE 

80.00 

80.87 

89.71 

825.34 

SEYMOUR 

80.00 

833.83 

826.41 

833.48 

VINCENNES 

80.40 

810.13 

89.86 

81.34 
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the  lowent  interest  penalty  per  man  y;h:l.le  It  also  had  th"  lowest 
average  number  of  construction  men  working  dur i  ng  blio  year.   There- 
fore,  the  data  chows  that  a  high  number  of  construction  personnel 
does  not  lead  tc  a  low  interest  penalty  average. 

7.6   Penalty  Breakdown  by  Project  Kngineer  Type 
Three  types  of  project  engineers  participate  in  the  final 
construction  contract  payment  procedure—  namely,  city,  county,  and 
state.   Each  is  expected  to  complete  a  Construction  Record  for  his 
project.   It  was  mentioned  by  several  Indian;.!  State  Highway  Com- 
mission officers  that  they  felt  that  their  state  project  engineers 
were  doing  a  much  better  job  of  completing  the  Construction  Record 
on  tine  in  comparison  to  both  city  and  county  project  engineers. 
It  should  be  explained  here  that  the  city  and  county  project  engineers 
are  not  employed  by  the  State  of  Indiana;  the:  are  supervising  a 
project  built  in  their  city  or  county  for  their  city  or  county 
government.   Because  of  this,  they  usually  hove  other  duties  to  attend 
to  for  the  city  or  county  while  they  are  at  the  same  time  super- 
vising a  project.   Also,  since  they  do  not  supervise  a  project  all 
of  the  time,  their  experience  in  filling  out  Construction  Records 
would  be  naturally  less  than  that  of  the  State  of  Indiana  project 
engineer.   With  these  thoughts  in  mind,  the  highway  related  contract 
data  was  analyzed  according  to  project  engineer  type. 

Tables  20   through  23  are  tabulations  of  project  engineer  penalty 
percentages  for  197^  through  1977.   The  two  columns  under  each  of 
the  three  types  of  engineers  signify  the  number  of  contracts  with 
penalties  and  the  total  number  of  contracts  paid  throughout  the  year. 
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Table   20 
1974  PENALTY   PERCENTAGES  VERSUS   PROJECT    ENGINEER   TYPE 


CONTRACT 

CITY 

COUNTY 

STATE 

TYPE 

PENALTY 

0 

TOTAL 
0 

PENALTY 
0 

TOTAL 

3 

PENALTY 
0 

TOTAL 

ROAD 

49 

BRIDGE 

0 

0 

0 

n 

0 

57 

ROAD- 

2 

9 

0 

0 

0 

8 

TRAFFIC 

ROAD- 

0 

0 

0 

0 

0 

23 

SURFACING 

ROAD- 

0 

0 

0 

0 

0 

3 

MAINTENANCE 

TOTALS 


14 


HO 


PERCENTAGE 


ZZ% 


0% 


0% 


Table  21 
1975  PENALTY  PERCENTAGES  VERSUS  PROJECT  ENGINEER  TYPE 


CONTRACT 

CITY 

COUNTY 

STATE 

TYPE     P] 

ENALTY 

0 

TOTAL 

0 

PENALTY 

1 

TOTAL 
4 

PENALTY 
11 

TOTAL 

ROAD 

60 

BRIDGE 

1 

1 

4 

14 

14 

79 

ROAD- 

1 

13 

0 

0 

4 

10 

TRAFFIC 

ROAD- 

0 

0 

0 

0 

3 

75 

SURFACING 

ROAD- 

0 

0 

0 

0 

0 

23 

MAINTENANCE 

TOTALS 

2 

14 

5 

18 

32 

247 

PERCENTAGE 

\k% 

28% 

13% 

101 


Table  ZZ 
1976  PENALTY  PERCENTAGES  VERSUS  PROJECT  ENGINEER  TYPE 


CONTRACT 

CITY 

COUNTY 

STATE 

TYPE     P 

ENALTY   ' 

6 

TOTAL 

11 

PENALTY 

1 

TOTAL 
3 

PENALTY 

26 

TOTAL 

ROAD 

80 

BRIDGE 

0 

0 

k 

19 

15 

88 

ROAD- 

8 

11 

0 

0 

3 

25 

TRAFFIC 

ROAD- 

0 

0 

0 

0 

9 

76 

SURFACING 

ROAD- 

0 

0 

0 

0 

3 

42 

MAINTENANCE 

TOTALS 

14 

ZZ 

5 

ZZ 

56 

311 

PERCENTAGE 

64% 

23% 

182 

i 

Table  23 
1977  PENALTY  PERCENTAGES  VERSUS  PROJECT  ENGINEER  TYPE 


CONTRACT 

CITY 

COUNTY 

STATE 

TYPE     p: 

ENALTY   TOTAL 

3      6 

PENALTY 
5 

TOTAL 

5 

PENALTY 

26 

TOTAL 

ROAD 

84 

BRIDGE 

5 

11 

5 

14 

21 

107 

ROAD- 

3 

5 

0 

0 

2 

18 

TRAFFIC 

ROAD- 

0 

0 

0 

0 

6 

83 

SURFACING 

ROAD- 

0 

0 

0 

0 

2 

29 

MAINTENANCE 

TOTALS 

11 

ZZ 

10 

19 

57 

321 

PERCENTAGE 

50% 

53% 

18% 
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At  the  bcttow  of  each  table  are  percentages  which  are  the  portion 
of  the  total  number  of  contracts  supervised  hy  a  certain  project 
on/'inccr  type  in  which  a  penalty  oc<'tirnod.   A:;  can  ho  neoti  For 
197'i,  1975,  1976,  and  197'.',  the  city  and  county  project  engineers 
caused  a  hi, "her  percentage  of  penalties  than  their  State  of  Indiana 
counterparts.   Therefore,  the  data  agrees  with  the  Indiana  State 
Highway  Commission  officials'  opinions.   This  data  brines  un  again 
that  it  might  be  a  rood  idea  for  the  State  of  Indiana  to  have  a 
meeting  v/ith  its  project  engineers  to  discuss  the  proper  procedure 
in  filling  out  the  Construction  Record.   It  seems  as  though  this 
could  only  .lower  the  penalty  percentages  along  with  decreasing  the 
penalty  amount  paid  to  the  contractors  each  year. 

Table  2.J   shows  the  projected  1977  project  engineer  penalty 
percentage  data.   It  is  based  on  the  eight  nonth  data  shown  below: 

a)  Total  number  of  city,  county,  and  state  project  -  'f,3j% 
engineer  Road  contracts 

b)  Total  number  of  city,  county,  and  state  project  -  7,9,71 
engineer  Bridge  contracts 

c)  Total  number  of  city,  county,  and  state  project   -  3,0,12 
engineer  Road-Traffic  contracts 

d)  Total  number  of  city,  county,  and  state  project   -  0,0,55 
engineer  Road-Surfacing  contracts 

e)  Total  number  of  city,  county,  and  state  project   -  0,0,19 
engineer  Road-Maintenance  contracts 

f)  Number  of  city,  county,  and  state  project        -  2,3>17 
engineer  Road  contracts  with  penalties 

g)  Number  of  city,  county,  and  state  project        -  3>3,1'f 
engineer  Bridge  contracts  v/ith  penalties 

h)  Number  of  city,  county,  and  state  project        -  2,0,1 
engineer  Road-Traffic  contracts  with  penalties 
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i)    Number  of   city,    ccrinty,    and    rotate   project  -  0,0,i| 

engineer   Road-Surfaci  rij    contracts  w:;  th    penalties 

j)  Numher  of  city,  county,  and  state  project         -  0,0,1 
engineer  Road-Maintenance  contracts  with 
penalties. 


7.7   Penalty  History  Analysis 

Probably  the  nost  important  section  of  the  Data  Analysis  chapter 
is  this  one,  the  Penalty  History  Analysis.   The  discussions  in  the 
previous  sections  pointed  out  using  numerical  data  that  the  State  of 
Indiana  does  have  a  problem  cormleting  its  final  construction  con- 
tract payment  procedure  within  the  loO  day  limit  and  indicated  where 
the  problem  areas  lie.   This  section  gives  reasons  for  the  late 
payment  problems.   It  will  show  how  the  penalty  reasons  were  analyzed, 
what  the  main  reasons  for  interest  penalties  are,  and  will  present 
a  few  suggestions  on  how  to  improve  the  procedure  based  on  the 
penalty  history  analysis. 

In  ordiT  to  look  at  the  reasons  for  penalties,  the  first  thing 
the  researchers  had  tc  do  was  to  look  at  all  of  the  contracts  in 
which  final  payments  v/c,-e  made  by  the  State  of  Indiana  between  the 
start  of  1972  and  August  J1  ,  1977,  and  to  group  all  of  the  contracts 
in  which  interest  penalties  occurred  together.   This  was  done  using 
the  contractual  data  supplied  by  the  State  of  Indiana  along  with,  a 
history  form  devised  by  the  researchers.   For  each  contract  in  which 
an  interest  penalty  was  paid,  the  researchers  compiled  pertinent 
information  about  the  contract  in  reference  to  reasons  for  the  pen- 
alty on  what  the  researchers  call  their  History  Analysis  Form.   A 
sample  of  this  form  can  be  seen  in  Figure  10.   The  data  on  this  form 
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CONTRACT  R-0874^ 

1)  Seymour  district  (Dearborn  county) 

2)  Penalty  amount=  $1231.53 

3)  State  project  engineer 

l+)   Contractor-  dinger  Construction  (Pre-grading) 

5)  Comments:  a)  Construction  Record  received  in  the  Central 
Office  2  months  and  28  days  after  the  180 
day  date. 

b)  10-31-75  IC727:  Construction  Record  not 
received  in  the  district  office. 

c)  11-30-75  IC727:  Construction  Record  not 
received  in  the  district  office. 

d)  12-31-75  IC727:  Construction  Record  not 
received  in  the  district  office.  The 
retainage  was  also  dropped  from  5%  to  1%. 

e)  1-31-76  IC727:  50%  checked  by  the  district 
office. 

f)  2-29-76  IC727:  Need  the  M-39  from  the  con- 
tractor and  the  Division  of  Materials  and 
Tests'  certification. 

g)  3-31-76  IC727:  Need  the  Division  of  Materials 
and  Tests'  certification. 

h)   if-30-76  IC727:  Need  the  Division  of  Materials 
and  Tests'  certification. 

Last  Working  Day-  8-25-75 

Acceptance  Date  -  8-25-75 

180  Day  Date    -  2-21-76 

Payment        -  6-8-76 

Note;  It  took  the  project  engineer  approximately  four  months  to 

get  the  Construction  Record  to  the  district  office.  Division 
of  Materials  and  Tests'  certification  also  contributed  to 
the  penalty.  The  retainage  reduction  saved  a  lot  of  money. 

Figure  1 0 

HISTORY  ANALYSIS  FORM 
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in  for  the  State  of  Indiana  contract  k-Oo'/'i'i  >n  winch  a  p.-nnllv 
occurred  and  rinal  payment  was  made  to  tho  contractor  in  197b. 

Data  for  this  form  is  derived  froi1  two  Indiana  Stato  Highway 
Commission  sourcen.   The  first  is  the  monthly  computer  printout 
illustrated  in  Figure  2  which  shows  information  on  contracts  com- 
pleted and  paid  during  the  year  alone  with  those  contracts  still 
in  prepress.   This  printout  supplies  tho  required  information  for  the 
following  sections  of  the  History  Analysis  Form: 

a)  District  and  county  tho  contract  was  performed  in 

b)  Penalty  amount 

c)  Type  of  project  engineer 

d)  Contractor  and  type  of  contract 

e)  Last  working  day  date 

f)  Acceptance  date 

g)  180  day  date 

h)  Final  payment  date 
The  second  information  source  is  the  IC  72?  form  which  the  Indiana 
State  Highway  Commission  entitles  the  Road  aid  Bridge  Construction 
Record  Status  Report.   It  siiould  be  pointed  out  here  that  this  re- 
port also  covers  the  other  three  types  of  highway  related  construc- 
tion contracts.   The  IC  727  is  issued  monthly  and  i  t  lists  the  status 
of  each  contract  that  has  been  completed  and  accepted  but  has  not 
had  its  final  payment  sent  to  the  contractor.   This  form  shov/s  v/hat 
part  of  the  final  construction  contract  payment  procedure  the  con- 
tract is  in,  along  with  reasons  why  the  process  is  still  in  progress. 
The  IC  727  form  is  used  to  complete  the  Comments  Section  of  the 
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History  Analysis  Form  along  with  the  Note  Section  at  the;  bottom. 

The  I'ote  Section  nn  the  History  Analysis  For."]  is  used  an  a 
summary.   The  analyst  looks  at  the  reasons  for  penalties  in  the 
Comments  Section  and  states  tho  primary  reason  or  reasons  for  the 
penalty  in  the  Tlotes  Section.   This  saves  tine  when  a  later  numerical 
analysis  just  looks  at  the  primary  penalty  reason. 

As  can  he  seen  from  Figure  10,  the  R-087':-^  contract  had  a 
substantial  penalty —  $1231.53.   The  two  primary  reasons  for  the 
penalty  were  that  the  project  engineer  turned  the  Construction  Rec- 
ord into  the  District  Office  late,  alone  with  the  late  issuance 
of  the  Division  of  Materials  and  Tests  certification.   Also,  it 
should  be  mentioned  that  a  lot  of  money  in  interest  penalties  was 
saved  by  the  State  of  Indiana  on  this  contract  when  it  dronned  the 
contractor's  retainage  from  50/.  to  1%. 

Every  contract  in  which  a  penalty  occurred  since  1972  had  a 
History  Analysis  Form  filled  out  for  it  by  the  researchers.   In 
doing  this,  it  was  noticed  that  there  is  a  lac'-  of  uniformity  on 
several  of  the  items  which  make  up  the  IC  727.   These  irregularities 
will  be  discussed  separately  in  the  following  three  paragraphs. 

The  first  lack  of  uniformity  is  that  of  when  the  contract  is 
first  placed  on  the  IC  727.   In  doin;:  the  history  on  each  of  the 
contracts  with  penalties,  the  researchers  noticed  that  several  of 
the  contracts  are  not  showing  un  on  the  IC  727  until  a  month  or 
two  before  the  160  day  payment  period  runs  out.   It  seems  as  though 
it  should  be  a  mandatory  requirement  to  put  the  contract  on  the 
IC  ?27  the  month  it  is  finally  accepted.   This  would  allow  all 
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concerned  to  look  at  the  IC  727  and  know  which  accepted  contract:; 
have  not  been  received  in  the  District  Office  within  one  or  two 
Months  after  the  start  of  the  180  day  payment  period.   The  respon- 
sible project  engineer  could  then  bo  notified  of  his  lateness  and 
fewer  interest  penalties  should  result. 

The  second  lack  of  uniformity  on  the  IC  72?  deals  with  the 
Construct ) on  Record  receipt  in  the  District  Office.   A  few  of  the 
districts  show  for  each  contract  on  the  IC  727  the  dote  the  Con- 
struction Record  was  received  in  the  District  Office.   This  is  a 
very  ;  ood  practice  and  should  be  a  standard  one  throughout  all 
six  State  of  Indiana  highway  districts.   By  doing  this  routinely, 
it  would  be  easy  to  determine  which  nroiect  engineers  are  submitting 
their  Construction  Records  late.   If  it  turns  out  to  be  a  chronic 
problem  for  certai."  project  engineers,  then  Tiaybe  it  would  bo  tine  to 
change  personnel. 

The  third  lack  of  uniformity  pertains  to  pena?ty  reasons.   On 
several  of  the  IC  727's,  even  though  th-  contract  is  listed  and  the 
payment  procedure  is  in  progress,  no  note  on  its  status  was   iven. 
A  monthly  contract  status  update  should  be  a  requirement  for  all 
contracts.   This  would  allow  all  personnel  involved  with  the  final 
construction  contract  payment  procedure  to  discover  the  nroblcms 
sooner  and  to  take  the  necessary  corrective  actions  to  lower  the 
amount  of  interest  penalty  paid  to  th  .  contractor. 

In  completing  the  History  Analysis  Form  for  all  of  the  contracts 
with  penalties,  several  reasons  for  the  contract  penalties  surf reed. 
The  most  prevalent  reasons  were  listed  in  the  Comnuter  Prorram 
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Development  section  (7.1).   This  lis',  of  masons  contains  four 
which  illustrate  delays  due  to  the  contractor.   They  are  as  follows: 

a)  Need  the  M-39  from  the  contractor 

b)  Need  an  approved  IC  626  fron  the  Central  Office  or  the 
contractor 

c)  Late  issuance  of  the  supplemental  IT  611  's 

d)  Contractor  protesting  work  day  charges  or  approval  of 
extension  time 

No  penalty  is  paid  by  the  State  of  Indiana  due  to  this  tire  charged 
to  the  contractor. 

After  completing  the  History  Analysis  Forms  for  all  of  the 
contracts  with  penalties  fror.  197?  through  August  31,  1977,  the 
researchers  were  able  to  determine  which  reacons  for  contract  pen- 
alties are  the  moct  prevalent.   Two  assumptions  were  necessary  to 
complete  this  analysis;  they  are  as  follows: 

1)  If  the  project  engineer  tool'  greater  t'r\r\<    two  months  after 
the  contract  acceptance  date  to  get  the  Construction  Record 
to  the  District  0ffj.ee,  he  contributed  to  the  interest 
penalty. 

2)  If  a  reason  shows  up  in  the  Comments  Section  of  the  History 
Analysis  Form  for  two  or  more  consecutive  months,  it  con- 
tributed to  the  penalty. 

With  these  two  assumptions  in  mind,  it  should  be  realized  that  for 
each  penalty  contract,  there  can  be  more  than  one  reason  for  the 
penalty.   As  will  be  seen  on  the  penalty  reason  analysis  data  tables, 
the  penalty  reason  percentages  will  add  up  to  greater  than  100°'. 
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•This  is  duo  to  some  contracts  Y  aving  iore  than  ono  penalty  reason.. 

Tables  2.1\,    25,  and  26  are  the  penalty  reason  analysis  tabulations 
for  197?,  1976,  and  1977.   Only  those  reasons  showing  up  equal  to 
or  greater  than  10%  of  the  tine  are  placed  on  the  tables.   Also, 
data  for  1972,  1973,  and  1 97^+  is  not  analyzed  due  to  so  few  contracts 
with  penalties  during  those  years.   All  three  tables  show  that  the 
two  primary  reasons  for  interest  penalties  are  project  engineer 
lateness  and  late  issuance  of  the  Division  of  Materials  and  Tests 
certification.   However,  it  should  be  stated  that  the  tabulated 
nercentages  for  these  two  reasons  might  actually  be  a  little  high. 
This  is  because  both  reasons  sometimes  involve  extenuating  cir- 
cumstances.  First,  the  project  en,"  inner  is  sometimes  immediately 
sent  to  another  job  without  time  to  adequately  complete  the  Con- 
struction Record  on  the  project  he  just  completed.   He  then  has  to 
try  to  complete  it  while  at  the  sane  time  begin  his  new  job.   Sec- 
ondly, sometimes  when  the  Division  of  Materials  and  Tests  is  listed 
as  not  issuing  its  certification,  it  is  waiting  on  an  answer  to  a 
discrepancy  letter  or  a  material  certification  froir;  the  district. 
Therefore,  these  two  excuses  help  to  lower  the  penalty  percentages 
somewhat  but  the  fact  still  remains  that  project  engineer  lateness 
and  the  Division  of  Materials  and  Tests  are  the  two  main  reasons  for 
contract  penalties  up  to  now. 

7.8   Liquidated  Damages  Analysis 
This  final  section  of  the  Data  Analysis  chapter  is  different 
from  these  previously  explained.   The  others  showed  where  the  State 
of  Indiana's  problems  were  in  the  final  construction  contract  payment 
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Table  2/f 
1975  PENALTY  REASON  ANALYSIS 


REASON  FOR  THE  PENALTY 


PERCENTAGE  OF  OCCURRENCES 


Project  engineer  turned 
in  the  Construction  Rec- 
ord late 

Late  issuance  of  the  Di- 
vision of  Materials  and 
Tests'  certification 

Need  the  M-39  from  the 
contractor 

Need  an  approved  IC  626 
from  the  Central  office 
or  the  contractor 


69% 

1*6% 

10% 
10% 


Table  25 
1976  PENALTY  REASON  ANALYSIS 


REASON  FOR  THE  PENALTY 


PERCENTAGE  OF  OCCURRENCES 


Project  engineer  turned 
in  the  Construction  Rec- 
ord late 

Late  issuance  of  the  Di- 
vision of  Materials  and 
Tests1  certification 

Need  the  M-39  from  the 
contractor 


57% 


kk% 


16% 
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Table  26 
1977  PENALTY  REASON  ANALYSIS 
REASON  FOR  THE  PENALTY  PERCENTAGE  OF  OCCDRRENCES 

Late  issuance  of  the  Di-  60% 

vision  of  Materials  and 
Tests'  certification 

Project  engineer  turned  54% 

in  the  Construction  Rec- 
ord late 

Late  issuance  of  the  Dis-  34% 

trict  Office  Materials' 

Certification 

Need  M-39  froir.  the  con-  16% 

tractor 

Project  engineer  turned  in  14% 

the  Construction  Record 
incomplete  or  with  revisions 
required 

Late  issuance  of  supplemental  12% 

IT  611's 

Lengthy  check  in  the  district  10% 

office 
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procedure  tn  terms  of  covitrnct  type,  contract  duration,  rocgraphlc 
district,  or  project  engineer  type.   1. 1  qn  I  dul  ■>'  damages  .ire  proMens 
to  the  cant r.'ictor ,  not  the  Stat.o  of  Indiana.   A  liquidated  daniago 
is  that  charge  the  cor> tractor  has  to  pay  to  the  state  of  Indiana 
for  completing  the  contract  late.   It  in  usually  based  on  a  charge 
per  day  late  basis  and  this  charge  is  multiplied  by  the  nunbe^  of 
days  late  to  f et  the  total  amount  of  li  quidatod  daria.fes  due  the 
State  of  Indiana. 

The  research c-e  felt  that  it  might  be  interesting  to  compare 
the  liquidated  damages  received  from  the  contractor  to  the  interest 
penalties  paid  out  to  him  for  each  year.   This  data  can  be  seen  in 
Figure  11.   Below  the  figure  is  Table  27  which  shows  the  Iota]  amount 
of  liquidated  damages  for  each  year,  the  total  number  of  contracts 
making  up  this  total,  and  the  average  liquidated  damage  total  for 
each  year.   The  dark  nortion  or  Figure  11  pertains  to  total  penalties. 

As  can  be  easily  seen  on  Figure  11,  the  amount  of  liquidated 
damages  paid  by  the  contractor  each  year  to  the  State  of  Indiana 
greatly  exceeds  the  interest  penalties  expended.    One  could  say 
therefore  that  interest  penalties  axe  not  a  serious  problem  to  con- 
sider since  the  liquidated  damages  more  than  cancel  then  out.   This 
opinion  is  wrong;  the  State  of  Indiana  cannot  depend  o::  the  contractor 
being  late  in  his  contract  completion  in  order  to  pay  for  its  inter- 
est penalties.   Liquidated  damages  are  good  in  that  t'-.oy  provide 
extra  revenue  for  the  State  of  Indiana;  hcvev^r,  they  are  bad  in  that 
the  project  is  delayed  and  it  might  be  more  beneficial  to  th&  State 
of  Indiana  to  have  the  project  done  sooner  rather  than  becoming 
richer  while  the  project  sits  unfinished. 
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LIQUIDATED 

DAMAGES   VERSUS   YEAR 

YEAR 

TOTAL 

NUMBER 

AVERAGE 

1972 

$17935 

13 

$1379.62 

1973 

$37580 

23 

$1633.91 

1974 

$191535 

36 

$5320.^+2 

1975 

$213011 

50 

$/f260.22 

1976 

$161450 

36 

$^4.72 

1977 

$183840 

44 

$4178.18 

11'f 


The  1977  liquidated  damages  dat;:  are  projections  founded  upon 
the  following  eifiht  nonth  data: 

a)  Total  Liquidated  damares  in  1977       -  JS122560 

b)  Number  of  contracts  making  up  the      -     29 

linuidated  damares  in  1977 
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CHAPTER  8 

conclusions  a::d  recommendations 

The  following  three  sections  list  the  researchers'  conclusions 
and  recommendations  pertaining  to  the  final  construction  cc  tract 
payment  procedure  and  the  Construction  Record  Qui.He. 

8.1   Conclusions 
The  primary  objective  of  this  research  paper  was  to  nrovidc 
an  analysis  of  the  final  construction  contract  noyiont  nroceduro 
of  the  Indiana  State  Highway  Commissi  on  in  order  t.o  rive  reasons, 
backed  >n  hy  contract  data,  '\'hy  the  sfat^  of  Tndi  rue   is  having 
trouble  paying  its  highway  construction  contracts  on  time.   To  carry 
out  this  analysis,  the  researcher  ha<~i  tc  invest!;  ate  all  of  the 
components  which  make  up  the  procedure.   These  are  as  follows:  com- 
putation of  final  work  item  quantities  using  the  Indiana  State 
Highway  Commission  1970  Construe  I  ior.  Record  Guide  for  Road,  bridge, 
Maintenance,  and  Traffic  Contracts,  completion  of  the  Construction 
Record  by  the  project  engineer  with  these  final  work  item  quantities, 
checking  of  the  Construction  Record  by  the  District  Review  Officer, 
and  issuance  of  the  materials'  certifications.   Another  major  as- 
pect of  the  analysis  was  the  compilation  of  highway  construction 
contract  data  from  1972  through  August  31,  1977.   The  data  gathering 
provided  proof  that  the  State  of  Indiana  does  have  difficulty  paying 
its  contracts  on  time  and  indicates  how  bad  the  problem  actuallv  is. 
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The  major  conclusion  of  the  research  is  thnt  the  problem  of 
late  payment  deals  mainly  with  tv/o  f roups  of  nor.  who  worl  for  t! 
State  of  Indiana.   The  first  of  there  are  the  nroject  engineers. 
Contract  data  shows  that  throufh  the  habits  of  some  to  put  off  the 
necessary  paperwork  related  to  the  final  construction  contract,  pay- 
ment procedure,  the  final  payments  due  the  contractor  are  pa: d  late 
which  results  in  a  substantia]  yearly  interest,  ncnalty.   The  second 
group  to  contribute  to  the  difficulty  of  payin,".  contracts  on  time 
is  the  personnel  at  the  Divisi r  n  of  Materials  and  Tests,   ".'heir 
cyclical  organizational  structure  of  paperwork  flow  hr-   added   any 
dollars  to  the  interest  penalty  amount.   However,  they  have  in  the 
past  few  months  changed  this  organizational  structure  to  a  more 
hierarchical  one,  but  it  is  too  early  for  the  data  to  show  that  the 
interest  Penalties  wil]  be  decreosinr  because  of  this  needed  alteration, 

This  research  paper's  recommendations  of  how  the  final  con- 
struction contract  payment  procedure  can  be  irrmroved  alon;  with  those 
on  improving  the  Indiana  State  highway  Commission  1  n70  Construction 
Record  Gui.de  for  Poad,  r'rid,  e,  Maintenance,  and  Traffic  Contracts 
can  be  found  in  the  following  two  sections.   They  summarize  both  the 
opinions  of  the  researchers  along  with  the  many  District  Pevi ew 
Officers  and  project  engineers  who  v/ere  interviewed  throughout  the 
State  of  Indiana. 

From  the  Data  Analysis  chapter,  one  can  see  that  in  terms  of 
penalty  dollars,  the  late  payment  problem  has  gotten  worse  every 
year.   However,  in  terms  of  the  percentage  of  contracts  in  which 
penalties  were  paid,  there  was  an  improvement  as  shewn  on  the  pro- 
jected data  for  1977. 
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Finally,  it  should  be  stated  t.h-'t  the  researchers  fool  that 
this  area  of  interest  nenaltior;  is  a  very  important  aspect  of  con- 
tractual interactions  hetween  the  contractors  .'Mid  I  hi-  State  oJ" 
Indiana.   It  has  beer;  said  that  the  5'4^,000  to  be  naid  out  in  in- 
terest penalties  this  year  is  negligible  when  compared  to  the 
several  millions  the  contracts  were  worth.   However,  a  more  im- 
portant issue  than  money  is  at  stake  here.   One's  goal  in  con- 
struction is  to  provide  the  best  project  at  the  lowest  possible 
cost.   The  Construction  Record  is  the  primary  responsibility  of  the 
project  engineer.   A  project  engineer  who  neglects  his  paperwork 
and  causes  a  penalty  to  be  paid  to  the  contractor  is  not  only  in- 
creasing the  project's  final  cost,  tie  is  also  costing  the  State  in 
terms  of  time  where  he  could  be  starting  another  job  rather  than 
finishing  up  his  late  paperwork.   To  strive  to  do  one's  best  at 
something  is  admittedly  much  harder  than  to  accept  something  less. 
However,  to  carry  out  inferior  nroject  management  techniques,  as 
do  many  of  the  project  engineers,  Deads  to  a  poor  quality  project 
at  a  high  cost.   Therefore,  additional  rronitorirg  in  this  interest 
penalty  area  should  be  carried  out  in  the  future.   The  interest 
penalty  total  along  with  the  appropriate  reasons  for  penalties 
provide  an  excellent  barometer  of  the  quality  of  work  being  carried 
out  in  the  State  of  Indiana  and  of  the  quality  cf  its  personnel. 
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8.2   Recommendation  Summary  Pertairi-g  to  the  Final  Construction 

Contract  Payment  Procedure 
The  following  in  a  compilation  of  the  researchers '  recommen- 
dations in  reference  to  the  final  construction  contract  noymont 
procedure  of  the  Indiana  State  Highwry  Commission;  all  are  olahorated 
upon  jn  the  text  of  this  research  naper.   It  is  f  e?  t  that  usi  r-r   any 
or  all  of  the  recommendations  will  result  in  increased  efficiency 
in  the  final  construction  contract  payment  procedure. 

1)  Institute  a  standard  policy  of  District  Review  Officers 
issuing  preliminary  quantity  IC  6^2' s  to  the  material 
certification  laboratories  only  for  problem  work  iteir.E 
(e.g.  those  with  disputed  quantities  or  those  taking  a 
long  time  to  calculate). 

2)  Stop  the  practice  of  issuing  Contractor's  Inspection  of 
the  Final  Construction  Record  Report  (H-39)  forms  to 
the  contractor  prior  to  receipt  of  both  material  certi- 
fications. 

3)  Require  all  project  engineers  including  city  and  county 
to  attend  periodic  workshops  on  the  preparation  of  Con- 
struction Records  taught  by  District  Review  Officers. 

k)      Allow  only  the  District  Review  Officer  and  a  field- 
experienced  assistant  to  check  the  Construction  Records. 

5)  Set  up  an  annual  meeting  between  the  six  District  Review 
Officers  sc  they  can  discuss  their  problems  and  prevent 
procedural  divergence. 

6)  Notify  project  engineers  thrt  the  Recommended 
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Change  in  Plans,  Materials,  or  Quantities  (IC  £26)  forns 
can  be  completed  by  them  with  estimated  quantities. 

7)  Allow  District  Review  Officers  to  initiate  retainage 
reductions. 

8)  Assign  all  project  engineers  an  office  assistant  to  help 
in  the  preparation  of  the  Construction  Record. 

9)  Encourage  the  Construction  Record  to  be  checked  in  sections 
throughout  the  job. 

10)  Work  up  a  job  description  for  the  District  Review  Officers. 

11)  Require  the  project  engineer  to  prepare  his  own  Material 
Record  (IT  611)  forns  each  nonth  in  order  to  check  the 
contractor. 

12)  Require  all  District  Review  Officers  to  be  field-experienced 
and  graduate  civil  engineers. 

13)  Stop  the  two  distribution  cycles  at  the  Division  of 

Materials  and  Tests  by  giving  the  Assistant  to  the  Office 

Engineer  a  subordinate  and  let  then  do  all  of  the  material 

certification  checking. 

1/f)   Require  only  a  Division  of  Materials  and  Tests  certification 
instead  of  nlr.c   requiring  the  District  O^^ce  Materials • 

Laboratory  certification. 

15)  Require  that  all  manufacturer's  certifications  be  checked 
by  the  Division  of  Materials  and  Tests. 

16)  Computerize  the  checking  procedure  at  the  Division  of 
Materials  and  Tests. 

17)  Require  a  contract  completed  during  a  month  to  be  listed 
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on  the  next  month's  IC  727  forn. 

18)  Require  that  the  date  the  Construction  Record  arrives  in 
the  District  Office  is  listed  beside  the  contract  on  the 
IC  727  form. 

19)  Require  that  the  status  of  each  completed  contract  be  listed 
for  every  month  a  contract  is  on  the  IC  727  form. 

8«3  Recommendation  Summery  Pertaining  to  the  Construction  Hecord 

Guide 
Throughout  the  text  of  this  research  paper  are  recommendations 
which  propose  to  improve  the  Indiana  State  Hi^hwcy  Commission  1970 
Construction  Record  Guide  for  Road,  Fridge,  Maintenance,  and  Traffic 
Contracts.   They  were  derived  in  order  to  aid  the  project  engineer's 
preparation  of  the  Construction  Record  alon^"  with  facilitating  the 
checking  of  it  by  the  District  Review  Officer.   The  recommendations 
are  compiled  in  this  section  to  provide  for  easier  reference.  There- 
fore, the  following  recommendations  developed  fro"!  the  research 
study  pertain  to  the  Construction  Record  Guide: 

1)  Make  the  corrections  to  the  Construction  Record  Guide 
shown  on  the  errata  sheets  in  Appendix  C. 

2)  Require  the  project  engineers  to  reference  their  field 
book  sketches  more  frequently  rather  than  recopying  them 
onto  IC  61  if  forms. 

3)  Add  a  new  section  for  Bridge  Deck  Repair  Items. 

/*)  Require  all  calculations  to  be  carried  out  in  work  item 
quantities.  This  would  remove  the  need  for  three  forms 
of  calculation  accuracies. 
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5)  In  reference  to  contracts  with  federal  funding,  include  a 
new  section  or  incorporate  Supplemental  Instructions  to 
Field  Employees-No.  18  into  the  Construction  Record  Guide 
to  show  the  project  engineers  how  to  handle  this  type  of 
contract. 

6)  Do  not  require  the  usage  of  the  IC  61 2B  Pipe  and  Concrete 
Structures  form  if  the  same  information  it  summarizes  can 
be  easily  referenced  in  the  project  engineer's  field  book. 

7)  Computerize  the  dirt  quantity  calculations  statewide.   How- 
ever, provide  the  District  Review  Officers  with  as-built 
cross  section  drawings  so  they  can  check  the  computer  nrintout. 

8)  Do  not  require  the  usage  of  the  IC  61 1A  Pavement  form  if 
the  same  information  it  summarizes  can  be  easily  referenced 
in  the  project  engineer's  field  book. 

9)  Place  the  new  IC  65*t  Record  of  Construction  (Concrete)  form 
in  the  Construction  Record  Guide  along  with  instructions 

of  how  it  should  be  filled  out. 

10)  Provide  a  work  item  example  for  Unclassified  Excavation. 

11)  Provide  a  section  in  the  Construction  Record  Guide  shewing 
the  Central  Office's  opinion  of  the  order  of  work  items 
and  forms  to  be  included  in  the  Construction  Record. 
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>7,1 

t2,r 
17, y 

,L11 
18,  L 
31, L 
m.l 
57, L 
Z2.Z 
17,7 
•  <11 
14, K 
31,  < 

>.-.,« 

57, < 

<iz,<i 

17,/ 

,Jit 

13, J 
31, J 

«14,    ) 

57,  J 

02, J 
17,  U 


11 ,N1>, 

19.N20, 

32,NJT, 

1.5,  Ni.6, 

68.N51, 

3,Xi,,Xj 

18.X19, 

,112,11 

19,123, 

32,133, 

1.5,11,6, 

58,159, 

3.Y1.,  Yt> 

18.Y19, 

,L  12, LI 

19.L20, 

32.L33, 

i<5  ,lw. 

68.L59 

3,Z*.,Z5 

18.Z19, 

,K 12, <1 

19,<2J, 

32,<33, 

■<5,<i.6, 

68.K59, 

3,v<.,vs 

18, V19, 
, J12. Jl 
19,  i.'l  . 
32, J33, 
i<5  •  Ji.6, 
58, J59, 
3,Ui.,U5 
18.U19, 


N  13  ,Nli», 
121, N22. 

•i3<  .  n  35, 
Nt  7  ,Ni,8, 
NbU ,Nbl , 

,>m/,i 

x  z  a ,  x  2  i  , 

3, MH., Ml 

121,  122, 

13*, 135, 
H  1,7  ,11.8, 
160,161, 
,Yo, Y  7,Y 
Y2J ,Y2l, 
3, l  li.. LI 
L21.L22, 
L3U.L35, 
lif.U1, 
Lo0,L61, 
,Zo,Z7,l 
lidtlZi., 
3.  \l<*  ,K1 
<21,K22, 
<3-.,k35, 
|<<.7,  Kl(8, 
K  '.■  ,k61, 
,Vb,V7W 
1/20,1/21. 
3,Jlit,Jl 
J21, J22, 
J3*, J3S, 
J  1.7,  J  1.8, 
J6j,  J61, 
,0o,U7 ,  J 
J2  J.U21 


M5.N1 
N2  3 . N2 
'Ub.ii 
N-  ).  1  > 
No2,N6 
8.X9.X 
X22,  1(2 
5,11b/ 
12  3 , 12 
13b, 13 
11,9,15 
162, 1o 
8.Y9.Y 
Y22.Y2 
5,Llo/ 
L23.L2 
L36,L3 
L1.9.L5 
L62.L5 
8.Z9.Z 
UZ.li 
5.K16/ 
*23,<2 
K3b,K3 
<l>9,<5 
■  62 ,<» 
8,  \/9,V 
*Zl,VZ 
5, J16' 
J23.J2 
J3o, J3 
Ji.9,  Jb 
J62, Jb 
8,09. J 
U22.U2 


6/9*j/ 

N27  ,  N.'n 

M38,N39 

N51,N?2 

N6</9*0 

,X11,*1 

X  2<,  ,X25 

0/ 

125 ,126 

134,139 

1  '.1  .1j2 

16../9*  3 

•  Yl  1,Y  1 

Y2.,  ,Y25 

0/ 

L2a,L26 

L38.L39 

L51.L32 

L  £i»/9'  0 

.Z11.Z1 

12<t,  Z25 

0/ 

<lo  ,K26 

K38.\39 

K51 ,<52 

K6'./9•  0 

,V11,V1 

<IZt^Zi 

J/ 

J25, J?o 
JZ8  ,  J39 
J51, J52 

Jb',/9*  0 

.Jl 1 . Jl 
U2>»,  J25 


',2uX,»C0NT 
,  IT,  ICt.IP, 
,X,  12, X, I  1, 
)  60  TO  999 
1)    60    TO    70 


RACTS    KITH    PtlALTItS'.B 
PA, 10, IR, IT 

« , I  1  ,  X  ,F8.  2  ,x,  II, X,  12, X 


70i« 

701, C, PA 
T     </,25x,  A8,22X,F 
702 


F8.2) 
T.EQ.ll     60    TO    102 


T.EQ.2I 
T.EO. 31 


TO    10* 
TO    Ui 


IF    (IT 

IF     (IT.EQ.I.I    »0     TO    10c 


N  2  7  ,  N  2  8  ,  N  2 I  /  1  >  •  J  / 
Nlt0,Nm,NM2713,J/ 
N53,N5i,,'I5j/  1  5>  0/ 

,Xl3,Al-«,  115/lQ   'L   .Uj/ 

X  2o, *27/12- 0. uu/ 

127,129,129/1 (• J/ 
1«J,1i,l,1i.2/  1J.  ill 
1b3, 15^.153/13*  i// 

, Y13, Y1U, »15/ lo'u .u0/ 
Y26,Y27/12*u.uL/ 

L27,L28,L29/1 3*0/ 
L.U,Li.l,Li,2/l3*o/ 
L33,Lbi»,L33/l  3*0/ 

,zi3,zm,zib/ib«o  .60/ 

Z2b,Z27/12<u.0i,/ 

<27,K28,<29/13*0/ 
Kitu,  <i»l,  <*2/13*  a/ 
K53,i<6i.,K.6b/13*0/ 

,/13, Kl<, rfl5/lb-0 .uJ/ 
/26,K27/12*u.  1.1,/ 

J27, J28.J29/1 3*0/ 
Ji.0,  Ji.li  Ji.2/13'3/ 
J53,  J5i»,  Jji/13*  u/ 

,  J13,Uli.,Ul3/l6*u  .00/ 
02b, 027/12*  u.od/ 

, 'PENALTY     AIOJNTXI 

III 


IF 

JO 


T  .  E J.5 I    GO    TO    101 
100 


THE    FOLLONING    STATE1ENTS    STATISTICALLY     ANA.YZE     TIE    R0AU    CONTRACTS 


102    N1=N1 
IF     (I 

60    TO 


P.EQ. II    30    TO    li! 
112 


1?7 


00276b3 
0027703 


002  771b 
002773b 
0027751 
00277bb 
0u2777b 
003001b 
003bU.it> 
003003b 
0030053 

00300  bB 
003007D 
003011b 
003013b 

00301  Si 
003015) 
00301BO 
003017b 
0030213 
003023b 
0030233 
0030256 


0  j  JuV'-b 
003033J 
003032b 
0030 33B 
00303b) 
003036b 
0u  1H«  I 


0030<<lb 
00301(26 
0030hi.B 
0030".  ".E 
0C30«.ot 
0030<«/3 
0030518 
003053b 
00305<.b 
0030556 
003057b 
003061B 
0030613 
0030636 
00306*6 
0030653 
0030676 
003071) 


bo. 
57  . 


58. 
59. 
t>J. 
61. 
62. 
63. 
e><t  . 
65. 
ho. 
67. 
69. 
69. 
70. 
71. 
72. 
7  i. 
7-.. 
75. 
7b. 
77. 
78. 


7-1. 
Hli. 
61  , 
82. 
83. 
Bit. 


85. 

87. 

81. 

89. 

90. 

9i. 

92. 

93. 

9<t. 

95. 

9b. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 


103    N2=N2»1 

»=X*PA 


THIS    SECTION   ANALYZES    THE     ROAO    CONTRACTS    d»    ;ITY, 
STATE    PROJECT     ENGINEER. 


county,    ok 


112  IF  (ICE.EQ.l)  GO  TO  113 
IF  IICE.E0.2I  GO  TO  11* 
IF  llCt.EQ.3l  GO  TO  115 
GO    TO    117 

113  N11=N11»1 

IF    (IP.EQ.l)    GO    TO    116 

GO  TO  117 
116  N12  =  N12»1 

Xl=Xt*PA 

GO  TO  117 
11".  N13=N13»1 

IF  (IP.EQ.l)  GO  TO  118 

GO  TO  117 

118  NUsNlml 
X2=X2»PA 
GO  TO  117 

115  N15»N15»1 

IF     IIP. EQ. 1)    GO    TO    119 
GO    TO    117 

119  N16=N16«1 
X3=X3»P» 


THIS    SE3TION    ANALYZES    ROAO    CONTRACTS    8Y    DIST4i:TS. 


117    IFIIO.EQ.l)  GO  TO  120 

IFII0.ta.7l  GO  TO  121 

IFlIO.EQ.St  GO  TO  122 

IFIIO.E3.lt)  GO  TO  123 

IFtI0.EQ.5l  GO  TO  12't 

IFII0.E3.6)  GO  TO  125 
GO    TO    126 


OISTRICT     1     ANALYSIS 


120  N17«N17H 

IF  tIP.EQ.ll  GO  TO  127 
GO  TO  128 

127  N18»N18U 

KdaX<l+P( 

128  IF    tICE.EQ.ll    GO    TO    129 

IF  (ICE.E3.2I  GO  TO  130 
IF  IICE.EQ.3I  GO  TO  131 
GO    TO    126 

129  N19*N19»1 

IF  (IP.EQ.l)  GO  TO  132 
GO  TO  126 
132  N20*N20»1 
X5=X5*PA 
GO  TO  126 

130  N21  =  N21H 

IF    (IP.EQ.l)    GO    TO    133 
GO    TO    126 


1?8 


oujon  j 

G03073b 
003074b 

0  0  30 75a 

0 J3077fc 
0  0  3101b 

UUtl. 

u  .1  SI  i  4b 


00310  ?b 
0 J3111L 
003111b 

00311  3L 
003114b 

OUJII'U 

GC31203 
003121b 
003122:1 
0.  Jl  24t 
0031266 
003126b 
0u313Ji 
003131b 
0031320 
003134D 
003136b 
0031 36U 
003140a 
0031I.1B 
003l4<;b 
00314»B 
003146b 
003140b 
003150b 
003161 E 


003162b 
003154b 
003156b 
00316bfc 
003160b 
0031blb 
003163b 
003165b 
003lb6fc 
003167b 
00317U 
0031733 
003173b 
0031763 
003176b 
003177b 


104. 

105. 
1C6. 
1C7. 
109. 
109. 
110. 
111. 
112. 


113. 
lit. 
115. 
116. 
117. 
lit. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
1.3d. 
13>. 
136. 
137. 
138. 
139. 


140. 
1<<1. 
1<<2. 
1<<3. 

1  ><  --. 
145. 

145. 

147. 
11.8. 
149. 
150. 
161. 
152. 
153. 
154. 
155. 


1  s<< 


N22=N22»1 
X6  =  XbfPA 
jO    TO    12b 
N23-N23U 
IF     (IP.EQ.lt 
GO    TO    12b 
N24=N24«1 
X7=X7»P« 
GO    TO    12b 


OISTKICT     2    «N»l»SIS 


121    N25=N25»1 

IF     (IP.EU.lt     GO    TO    135 
GO    TO    13b 

135  N26=N26»1 
X8=X8»PA 

136  IF  (ICE.EQ.l)  GO  TO  1J7 
IF  (ICE.EQ.Z)  60  TO  138 
IF  (ICE.EQ.3I  GO  TO  139 
GO    TO    126 

137  N27  =  N27H 

IF     IIP.EU.lt     GO    TO    140 
GO    TO    126 

140  N28  =  N28»1 
X9=X9»P A 
GO    TO    126 

138  N29»N29U 

IF  (IP.EQ.lt  GO  TO  141 
GO  TO  126 

141  N30=N30»1 
X10=X10»P» 
GO  TO  12b 

139  N31  =  N31H 

IF  (IP.EQ.lt  GO  TO  142 
..O  TO  126 

142  N32  =  N32H 
X11=X11»PA 
GO  TO  12b 


OISTR  1CT  3  ANOirSIS 


122  N33  =  N33H 

IF  (IP.EQ.lt  GO  TO  143 
GO  TO  144 

143  N34=NJ4»1 
X12=X12»PA 

144  IF  (ICE.EQ.lt  GO  TO  145 
IF  (ICE.EQ.2I  GO  TO  146 
IF  (ICE.EQ.3I  GO  TO  147 
GO  TO  126 

145  N35=N35»1 

IF  (IP.EU.lt  GO  TO  148 
GO  TO  126 
148  N36=N36*1 
X13=xl3fPA 
GO  TO  126 

146  N37«N37n 


1?q 


00  320  13 
003203b 
00320  3b 
003205c 
OJ  320  lib 
003207) 
003211b 
0032133 
003213b 
0032158 
00321oo 


003217B 
003221b 
003223B 
003223B 
003225b 
00322du 
003230b 
0032326 
003233b 
003231.B 
003236B 
0032".  „3 

0032^6 
00321.33 
00321.  i.b 
0032<ioB 
0J325JO 
00  3250c 
0U3252E 
0U325.J3 
00325nb 
00325C3 
0u3  2buu 
0j32nCJ 
0U3262b 
Uu32n.il- 


0032b«,a 
0032obD 
003270c 
00327CB 
0u3272o 
0032733 
003275D 
003277B 
00  3  300  3 
003  301b 
003303b 
0J3305t 
0033050 
0c3307d 


15b. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
161.. 
165. 
16b. 


167. 
16a. 
169. 
170. 
171. 
172. 
173. 
171.. 
175. 
17b. 
177. 
178. 
179. 

ieo. 

181. 
182. 
183. 
181.. 
185. 
18b. 
187. 
108. 
189. 
190. 
191. 
192. 
193. 


19U. 
195. 
19b. 
197. 
198. 
199. 
2Q0. 
201. 
202. 
203. 
20i«. 
205. 
2L'b. 
207. 


1U9 


150 


IF     (IP.EQ.ll 

,       TO    1><9 

ao    IJ    126 

N38*N38H 

xi«»=Km»pa 

iJ    TO     126 

N39=N39»1 

IF     (IP.EQ.ll 

mO    TO    150 

GO    TJ    126 

N<.0=N<.0  »1 

X16=X15»Pa 

GO    TO    126 

OISTRi:i  ■.  SNaLYSIS 


123    N«.l  =  Ni.l»l 

IF     tIP.iQ.ll     GC    TO    151 
50    TO    152 

151  N".2  =  U*2*1 
Xlb-XlbtPa 

152  IF  (ICE.EQ.l)  GO  TO  153 
IF  IICE.EQ.2)  GO  TO  15<t 
IF  IICE.Ea.JI  GO  TO  155 
GO    TO    126 

153  N<«3=N<.3»1 

IF    (IP.EQ.ll    GO    TO    156 

GO  TO  126 
15b    N".<»  =  Ni.i»»l 

X17=X17»Pa 

GO  TO  126 
15".    Ni.5=Ni.5»l 

IF     (IP.EQ.ll    GO    TO    157 

GO    TO    126 

157  Ni.biNi.6H 
X18*X18»Pa 
GO    TO    126 

155    tf<.7sNi.7»l 

IF     (IP.EQ. II    GO    TO    158 
GO    T3     126 

158  N<.8  =  NI<8»1 
X19«X19»Pa 
GO    TO    126 


OISTRICT     5    aNBLYSIS 


121.    Ni.9sNi.9M 

IF    (IP.EO.ll    GO    TO    159 
GO    TO    160 

159  N50=N50»1 
X20=X20»Pa 

160  IF  (ICE.EQ.l)  GO  TO  161 
IF  IICE.E3.2I  GO  TO  lb2 
IF  (ICI.E8.il  GO  TO  163 
JO  TO  126 

161  N51  =  N51U 

IF  (IP.Ea.ll  GO  TO  161. 
GO  TO  126 
lbi.  N52  =  N52»1 
X21=X21»PS 


130 


003  31  r,j 

Oo  3  31  r. 
Oillll, 
0  0331  So 
00331r.a 
00331 7J 
Qu3  320t> 
003  321b 
003323U 
003325b 
003325; 
003327b 
0  0  3  3  3  0  L' 


003331n 
003333L 
003335„ 
0L  3  ?  35  . 
003337b 
C  0  3  .» ".  J  „ 
0  03  31..': 
00331*  »f, 
0033".  Si 
0C3  Hoi 
003340b 
003352C 
003352b 
003351.J 
003355b 
00335bo 
003360-j 
003362b 
0033623 
Ou  336i.b 
003365b 
0033663 
003370b 
CU3372L 
003372L 
00337-.B 
0033753 


003376b 
0  0  3*  0  0  B 
003i<j2< 
003U02L 
0031.0  m 


0031.05b 
0031.07a 


208. 
209. 
21)  . 
211. 
212. 
213. 
211.. 
215. 
21b. 
217. 
219. 
219. 
220. 


221. 
222. 
223. 
22i.. 
225. 
22b. 
227. 
228. 
229. 
230. 
231. 
232. 
233. 
231.. 
235. 
236. 
237. 
238. 
239. 
21.0. 
21.1. 
21.2. 
21.3. 
21.1.. 
2<t5. 
21.6. 
21.7. 


21.8. 
21.9. 
250. 
251. 
252. 


253. 
251.. 


oO    10    12b 

162  N53»M53H 

IF     (IM.EU.lt    GO    Til    Ibb 
GO    (0    12b 
lb5    N5l.-Na<tH 
X22»X22»PA 
GO    TO    126 

163  N55  =  N55n 

IF     (IP. EU. 1)    GO    TO    166 
60    10    126 
166    N56  =  N56H 
X23-X23»PA 
GO    TO    126 


31STRICI     6    ANALYSIS 


125  N57=N57U 

IF     (IP.EQ. II     GO    TO    167 
GO    TO    168 

167  N58=N58»1 
X2l.sX2i.tPA 

168  IF  (ICE.EQ.l)  GO  TO  169 
IF  (ICE. EU. 21  GO  TO  170 
IF  (ICE.EU.3I  GO  TO  171 
GO    TO    126 

169  N59=N59»1 

IF  (  IP.EQ. II  GO  TO  172 
GO  TO  126 

172  N60=N60»1 
X25=X25»PA 
GO  TO  126 

170  N61«N61»1 

IF    (IP.EU. II    GO    TO    173 
GO    TO    126 

173  N62=N62H 
X26«X26»PA 
GO    TO    126 

171  N63*NbJ»l 

IF  (IP.EQ.lt  GO  TO  17.. 
GO  TO  126 
171.  N6I.  =  N6<.»1 
X27sX27»PA 

126  GO  TO  100 


THE    FOLLOMNu    STATEMENTS    STATISTICALLY    ANALYZE     THE    b*IDuE 
CONTRACTS 


ldt    M1  =  MIM 

IF     (IP.EQ.lt    GO    TO    175 

jO    TO    176 
175    H2=H2»1 

Y=Y»PA 


THIS    SECTION    ANALYZES    THE    BRIOGE    CONTRACTS    BY     CITY,     COUNTY,     OR 
STATE    PROJECT    ENGINEER 


176    IF     (ICE.EU.lt    GO    TO    177 
IF     (ICE.EQ.2I     GO    TO    178 


131 


003411b 

25b. 

IF     (ICE. El. 31 

6U     10    17^ 

003*121 

25b. 

GO    TO    180 

003413b 

257. 

1/  7 

Mll=111 »1 

Oo  )41   >b 

258. 

IF    IIP.EQ. 11 

GO     10    191 

003417b 

259. 

GO    TO    180 

U  .,  341  ,'i> 

2b0. 

181 

*12  =  M12U 

00342U 

2bl. 

yi=yi»p» 

003422b 

262. 

GO    TO    130 

0034236 

263. 

178 

M13=M13*1 

0031*253 

261.. 

IF     (IP.EQ.ll 

GO     TO    182 

0031.27S 

265. 

GO    TO    130 

0031.27) 

266. 

182 

(il<»  =  Ml  i»  ♦  i 

003431b 

267. 

t 2=Y2»PS 

003<.32} 

269. 

GO    TO    180 

0031.33b 

269. 

179 

M15  =  X15U 

003435C 

270. 

IF     IIP.EQ. 11 

GO    TO    183 

003437) 

271. 

GO    TO    130 

0031.37b 

272. 

183 

Hlb=H16»l 

0031.1.16 

273. 

Y3=Y3»PH 

003442d 
0031. 1.1.6 
0031.1.66 
0031.1.76 
003  1.51b 
0031.52b 
00  31.51.0 


0031.55b 
0031.566 
00  3460b 
00  5  ubOt 
0  03462b 
00  34b33 
003465b 
0034676 
0031.706 
0031.71b 
0031.733 
0034756 
0031.756 
0031.77} 
003500b 
00  3  601b 
003503b 
003505b 
0035053 
0U3507G 
0035106 
0035116 
003513b 
0U35156 
003515e 
003517:) 


271.. 
275. 
276. 
277. 
278. 
279. 
290. 


281. 
282. 
283. 
284. 
295. 
296. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
291.. 
295. 
296. 

zir. 

298. 
299. 
300. 
301. 
302. 
303. 
30i«. 
305. 
306. 


THIS    SECTION    ANALYZES    BSIOGE    CONTK1CTS    dY     DISTRICTS 

IF     (10.  EQ.  II    GO    TO    131. 
IF    IIJ.EQ.2I    GO    TO    185 

IIO. El. 3) 

(IJ.El.4l 


O     TO    136 
0    TO    187 


IF 

IF 

IF     (10. EQ. 5)    GO    TO    198 

IF     II0.EQ.6I    GO    TO    189 

GO    TO    190 


oiST^icr 


181.     X17  =  >117»1 

IF    IIP.EQ. II    GO    TO    191 
GO    TO    192 

191  M18*il8*l 
Y4«Y4»P« 

192  IF!  ICE.  E0j.  II    GO    TO    193 
IF     (ICE. El. 21    GO    TO    19<l 
IF     (ICE. El. 31     GO     TO    195 
GO    TO    190 

193  M19«N19*1 

IF  (IP. El. II  jO  TO  196 
GO  TO  190 

196  M2G=H20U 
Y5*YS»P» 
GO  TO  190 

19".  M21  =  *«:l»l 

IF  IIP.EQ. 1)  GO  TO  197 
GO  TO  190 

197  M22=122»l 
Yb=Y6»P« 
GO  TO  190 

195  M23»H23H 

IF  (IP. ;Q.l)  GO  TO  198 
GO  TO  190 

198  M24  =  H24H 
Y7»Y7»P» 


IV 


ou] 520b 


003  521b 
00  3  523  d 
003525b 

00362  78 
003530b 
003532J 
00  353m, 
003535b 
00353bJ 
00351.0b 
00351.23 
00351.28 
00351.1.6 
00351.56 

003550b 
003552b 
003552) 
003551b 
003555b 
003S56G 
003563P 
003562b 
0035620 
003561.6 
003565B 


0035b6£ 
0035708 
003572u 
003572b 
0G357UJ 
003575b 
0035776 
0036013 
003602S 
00360  36 
0036053 
003607b 
003607b 
003611b 
0036126 
003613J 
003615b 
003617B 
003617b 
003621b 
003622[ 
003623b 
0036258 
003627b 


50  TO  190 


3IST9ICT  2  ANALYSIS 


308. 
309. 
310. 
ill. 
312. 
313. 
3m. 
315. 
31b. 
317. 
318. 
319. 
32  0. 
321. 
322. 
323. 
321.. 
325. 
326. 
327. 
328. 
329. 
330. 
331. 
332. 
333. 
331.. 


335. 
33b. 
337. 
339. 
339. 
31.0. 
31.1. 
31.2. 
31.3. 
31.1.. 
31.5. 
31.6. 
31.7. 
31.8. 
3U9. 
350. 
351. 
352. 
353. 
351.. 
355. 
356. 
357. 
358. 


185  «25-M25»l 

IF  (IP.EO. 1)  GO  TO  199 
»0  TO  200 

199  *2b=M26H 

ya=Y»»p  a 

200  IF  (ICE.EQ.ll  GO  TO  201 
IF  (ICE.EQ.21  GO  TO  20  2 
IF  (ICE.EQ.3)  GO  TO  203 
GO  TO  190 

Z01  M27=*27»l 

IF  (IP.EQ.ll  GO  TO  20i» 

GO  TO  190 
201.  M28  =  M28H 

Y9=Y9»PA 

GO  TO  190 

202  H29  =  H29H 

IF  (IP.EQ. 11  GO  TO  2J5 
GO  TO  190 

205  H30=iJO»l 
Y10=Y10*PA 
GO  TO  190 

203  M31  =  i31»l 

IF     (IP.EO. II     GO    TO    206 
GO    TO    190 

206  H32  =  H3ZH 
YU  =  Y11»PA 
GO    TO    190 
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186    HJ3»133»1 

IF     (IP.EQ. 1)    GO    TO    207 
GO    TO    208 

207  MJI."M3I)»1 
Y12«Y12fPA 

208  IF  (ICE.EQ.ll  GO  TO  209 
IF  UCE.E3.2I  GO  TO  210 
IF  IICE.EQ.3I  GO  TO  211 
GO    TO    190 

209  N35«135*l 

IF  (IP.EQ.ll  GO  TO  212 
GO  TO  190 

212  M36=H36»1 
Y13=Y13»P» 
GO  TO  190 

210  M37=137»i 

IF  (IP.EQ.ll  GO  TO  211 
GO  TO  190 

213  M38  =  *38H 
Yli.  =  Yli.tPA 
GO  TO  190 

211  K39=M39*1 

IF  (IP.EQ.ll  GO  TO  ?1«. 
GO  TO  190 


00  IbiTo 

359. 

21*.    Mi.u  =  1i.u»l 

u.ii.llr 

360. 

yi5=yi5»pa 

003632t 

361. 

GO    TJ    130 

01STHI3T     i-    ANALYSIS 


0u3 t33t 
0G3b353 
J  0  3  b  3  7  u 
003637b 
00  3bi.lt 

aost^zt 

00  3bi»i.t 
00  J6i.bb 
0036i.7b 
0G3  t503 
00  3 fc52i 
u  0  3  654b 
00365^ 
0  0  3b5bL 
0  0  3  b?- 7b 
003  fcbOr 
003bo2o 
J  u3bbU i 
003  b»ij 
0U3bbb'_ 
0036671 
003t70i. 
003672b 
flu3b7*b 
003b7H3 
003b7bu 
CG3b77j 


003  7ul L 
0037u2i, 
Oo3  7GK'J 
0C370'.J 
00370oj 
0u3707j 
0037UC 
003  71  Jo 
0u3  71m, 
00371'.  e 
00371 7l 
003  721  I 
003  721  t 
003  72i3 
00  3  72*t> 
003  72'.^ 
00372  7u 
003  731L 
003?31tr. 
003  733c 
003  73*4 
00  3  73^1 


3b2. 
363. 
Shi*. 
3b5. 
3bb. 
3b7. 
368. 
369. 
370. 
371. 
372. 
373. 
371.. 
375. 
376. 
377. 
378. 
379. 
380. 
381. 
382. 
383. 
381.. 
385. 
38b. 
387. 
388. 


389. 
390  . 
391. 
392. 
393. 
391.. 
395. 
396. 
597. 
398. 
399. 
1.0  0. 
1.01. 
i.02. 
1.G3. 
1.01.. 
1.05. 
■.Ob. 
1.07. 
1.08. 
1.09. 


187  mi  =  i4i»i 

IF     (IP. £0.  II    jO    TO    215 
GO    10    216 

215  1i.2=1i.2H 

yi6=yi6»pa 

216  IF  (ICE.EU.ll  GO  TO  217 
IF  <ICE.E3.2I  GO  TO  218 
IF  (ICE.Ej.3l  GO  TO  219 
GO  TO  190 

217  143  =  11.3  »1 

IF  (IP. FQ. II  GO  TO  220 
GO  TO  190 

220  144=144*1 

ri7=ri7tp» 

GO  TO  190 

218  145  =  145*1 

IF  CIP.EQ.lt  GO  TO  221 
GO  TO  190 

221  M46  =  146H 
Y18  =  Y 18«PA 
GO  TO  190 

219  1*7=147*1 

IF     CIP.IQ. 1)     GO    TO    ?22 
GO    TO    190 
ZiZ    Mi.8i1i.8tl 
Y19=Y19»PA 
GO    TO    190 
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188    149=149*1 

IF     CIP.E3. II     jO    TO    223 

GO    TO    221. 
223     M5d  =  150H 

Y2^=Y20»PA 
221.    IF     IICE.EQ.lt    GO    TO    225 

IF     CICE.E3.2I    GO    TO    226 

IF     (ICE.EQ.  31     GO     TO    227 

.D    TO    190 

225  MS1«151»1 

IF     (IP.EQ. II     GO    TO    IZ) 
GO    TO    190 

228  152=152*1 
Y21=Y21»PA 
GO    TO    190 

226  153  =  153  »1 

IF     (IP.EQ.  1)    GO    TO    229 
GO    TO    190 

229  154  =  164H 
Y22=Y22»PA 
jO    TO    190 

227  155  =  155U 


13'< 


003  7370 
0037I.IH 
0  037M6 
003  7".33 
00  3  7UI.B 


003  7<.5t. 
00371,76 
0J3  751b 
0  0  3  75  I  L 
00  3  75  !i 
OG J75*b 
00375hi 
003  7b.  t 
0  0  3  7  b  1  b 
003  7b2D 
003  7hK3 
G037b'.B 
003  7on> 
003  77jb 
0037716 
003  772b 
00  3  77 u,'. 
00377Gb 
00377f^b 
OoUuOut, 
OOuOOli 
j.hji/i 
00".00ui 
00i.00bb 
OO^OObb 
OO401OL 
OOU01 IB 


00  i«0  l<5fa 

0  J-U  '  .... 
IllMI'.s 
00<.02l<6 


001.021b 

00i.02.iL. 

oo^oasb 

0  j-0<".,n 
001.027b 
001.0316 
O0UO  33b 
OOUO.ijb 
001.035b 
0G>>036j 


Ull. 
tl2. 
".13. 

Mi.. 
1.15. 


■.16. 
■.17. 
1.18. 
".IS. 

1.20. 

1.21. 

1.22. 
■.23. 
1.21.. 

".25. 

tab. 

■.2  7. 

1.28. 
".2  9. 
1.30. 
".31. 
1.32. 
1.33. 
<>3<.. 
•.35. 
■.3d. 
1.37. 
1.38. 
1.39. 
i.i.O. 
1.1.I . 
i.i.2  . 


■.1.3. 

1.1.1.  . 
1.1.5. 

1.1- H  . 

1.1.7. 


i.i.9. 
1.50. 
1.51. 
1.52. 
1.53. 
1.51.  . 
1.55. 
i.5b. 
1.57. 


IF     (  IP.  EQ.ll     jO    T3    230 
CO    TO    190 
230     N5b  =  l5bU 
Y23-=Y23»P4 
uO    TO    19o 


UlSI-ilCt 


189    157 
IF 
.0 

231  M58 
I2i. 

232  IF 
IF 
IF 
GO 

233  159 
IF 
GO    I 

236  MbO= 

r25  = 

GO    T 

2ii.    «bl  = 

IF     ( 

»0    T 

237  1b2  = 
Y2b  = 

od  r 

235    M63= 
IF     ( 

go  r 

238  Mbi.= 
Y27  = 

19G    GO    T 


M57H 

IP.EQ.l)     jO    TO    231 

0  232 
1i«H 

1  i  <»»PA 

ICE.EO.l)    GO     TO    233 

ICE  .EQ.2)     bO     TO    23i. 

ICE .EQ. 3)     GO    TO    235 

3    190 

159*1 

IP.cQ.ll     GO     TO    2Jb 

3    190 

1bG»l 

Y25»PA 

O    190 

Ibl  »1 

IP.  -.0.  1)     GO     TO    237 

O    190 

1o2U 

Y2b.PA 

0    19J 

163  «1 

IP.EQ. II     GO     TO    238 

O    190 

Mt>i.»l 

»27»P4 

3    100 
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CONTRACTS 


105    L1  =  L1H 

IF     (IP.EQ. II    GO    TO    239 

GO    T3    21.0 
239    L2=L2«1 

Z*Z»PA 


THIS    SECTION    ANALYZES    THE     ROAD'TRAFFIC 
COUNTY,    OR     STATE     PROJECT     ENGINEER 


;ONTR»CIi    6Y     CITY, 


Zi.0     IF     (ICE. EQ.ll     GO    TO    W 

IF     (ICE. EQ.2)     GO    TO    2i«2 

IF     (ICE.EQ.3I     GO     TO    21.3 

GO  TO  21.K 
2i.l    L11  =  L11U 

IF     UP.EQ.  II    GO    TO    2i»i 

GO  TO  21.1. 
21,5    L12  =  L12*1 

Zl=ZltP4 

GO    TO    2<»i» 


1  v; 


001.037b 

Jk»il4in 
00<<0<<jd 
00<i  ji  ,l, 
00i.0i.5t 
U  -.'.Mi,.  ' 
0  Li  '.  J  U  /■  -j 

001.051) 

Ooh JO  ib 
BD43SH 
00i.055b 


1.58. 
i«59. 
1.60. 

-.'  1  . 

i«62. 

■.63. 
1.61.. 
1.65. 
1.66. 
1.67. 
1.68. 


21.7 


L13  =  L13.1/ 

IF    (IP.EQ.  II     jO    TO    Z*t> 

*0    TO    2i»<» 

L14'L1<>»1 

Z2=z2.pa 

GO    TO    2i.it 

L16-L15  .1 

IF     (IP.EQ.  II     GO    TO    21.7 

i>0    TO    2i.i. 

L16=Llb»l 

Z3=Z3fPA 


THIS    SECTION    ANALYZES    ROADMRAFFIC    CONTRACTS    of     DISTRICT 


O0<.05bb 
OOi.Obl.9 
0  di.062b 
00i.0blfa 
001.0653 
OOitObbt) 
00i<070b 


001.071b 
001.072) 

OQi.0  7f3 
001.074b 
00<.0  76b 
00i.077;> 
001.101) 
001.103d 
00<.10<-o 
001.105? 
001.10  7^) 

001.1  ii  a 

001.111b 
001.113) 

001.115b 
001.1  Wo 
004121b 
001.121b 
001.123b 
00i«12<.b 

004127E 
00<.131t. 
0  0 1.1  31  j 
flOi.1  31t 
001.133b 
001.1  3ud 


4b9. 
1.70. 
1.71. 
1.72. 
1.73. 
1.71.. 
1.75. 


1.76. 
1.77. 

■.78. 

1.79. 
1.80  . 
1.81. 
1.82. 
1.83. 
hit. 
i«85. 
1.86. 
4H7. 
1.88. 
■.89. 

1.90  . 

1.91  . 
1.92. 
1.93. 
49<.. 
49?. 
1.96. 
1.97. 
1.98. 
1.99. 
5C0. 
501. 
501. 
502. 


IF  (IO.EQ.ll  GO  TO  ?i.8 

IF  (ID. EU. 21  iu  TO  2f9 

IF  (IO. EH. 31  GO  TO  250 

IF  (IO.EQ.i.1  GO  TO  251 

IF  (ID.EQ.5I  GO  TO  252 


IF 
GO 


( IQ.EQ.b)  GO  TO  253 
TO  25i» 
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25! 

251 


L17=L17»1 

IF     (IP.EQ.ll     GO    TO    '55 

aO    TO    25b 

L18=L18»1 

Zit^Z'ttPt 

IF     (ICE  .EQ.  II     GO    TO    257 

IF     (ICE.EU.2)     GO     TO    258 

IF     (ICE. tQ. 31     bO     TO    259 

GO     TO    251. 

L19  =  L19U 

IF     (IP.EQ.ll     jO    TO    260 

GO    TO    251. 

L20=L20»1 

Z5-Z5f PA 

GO    TO    25U 

L21=L21*1 

IF     ( IP.EQ. II     „0    TO    2bl 

GO    TO    251. 

L22=L22»1 

Z6=Z6.PA 

„0    TO    251. 

L23=L23»1 

IF     (IP.EQ.ll    GO    TO    262 

GO    TO    251. 


262    L2l.=L2i.H 
Z7=Z7»PA 
uO    TO    251. 
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00i.l35b  503.  21.9    L25=L25»1 

00m37.j  501..  IF     (IP.EQ.ll    GO    TO    263 

00i.ll.lb  506.  GO    TO    261. 


1% 


OU«.l  (.1  fc 

0ui.li.3b 
001.11.  He 
OOi.li.bi. 
004  150b 
0OU151 t 
0G<.152o 
0UU15I.I. 
0U<.156d 

suMb:, 

0dl.l62i 

O.llB'.t, 

OGi.l6C= 
00<.16od 
OOU 17u3 
Ou<<171b 
001.172J 

octi  7ne 
ou^irot 

001.1763 
001.20  Jo 
0Qi.201o 


00".202d 
Oil^O'-u 
0lHt20oj 
0oi.2dnb 
0  U  <i  2  1  u  b 
001.21  1: 
Ol/^ii- 
001.215c 
Co^lr  c 
0  Ji.21?t 
Ofli.221  t 
001.223b 
001.223b 

00<.22bb 
00i.227b 
0C231  t 
001.233c; 
00<.233j 
00i.235b 
001.2363 
001.237b 
001.21.1  J 
001.21.35 
00i.2i.3b 
00i.2i.5t 
00l.2i.ob 


506. 
507. 
508. 
5o9. 
510. 
511. 
512. 
513. 
511.. 
515. 
516. 
517. 
518. 
519. 
520. 
521. 
522. 
523. 
521.. 
525. 
526. 
52  7. 
528. 
529. 


530. 
631. 
532. 
633. 
531.. 
535. 
636. 
537. 
538. 
539. 
51.0. 
6U1. 
51.2. 
51.3. 
5l.lt. 
51.5. 
51.6. 
51.7. 
5k8. 
51.9. 
550. 
551. 
552. 
553. 
551.. 
555. 
55o. 


263     L2b=L2b»l 

Z8=Z8*P4 
2oi.     IF     ([CE.EQ.lt     00     TO    265 

IF     ( ICE.tQ.2l     GO     TO    266 

IF     (ICF.EQ.3)    GO     TO    2t>7 

GO    TO    25i« 
2o6    127=L27»1 

IF     IIP.EQ.lt    iO    TO    268 

GO    TO    251. 

268  L28  =  L28U 
Z9=Z9»PU 
GO    TO    251. 

2o6    LZ9=L29H 

IF     (IP.EQ.l)     GO    TO    269 
GO    TO    251. 

269  L30=L30»1 
ZlO=ZlG»PA 
aO    TO    251. 

267    L31-L31H 

IF     (IP.EQ.lt     GO    TO    270 

i»0    TO    25i. 
27b    L32  =  l32U 

Z11=Z11>PA 

uO    TO    25". 
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250    L33  =  133U 

IF  (IP.EQ. II  GO  TO  271 
oO  TO  272 

271  L3l.  =  L3l.»l 
Z12*Z12»PA 

272  IF  (ICE .EQ. 1)  GO  TO  ?rS 
IF  (ICE.EQ.ZI  GO  10  27i« 
IF  (ICE. Ed. 31  GO  TO  275 
50  TO  251. 

273  L35=L35»1 

IF  (IP.EO.lt  GO  TO  276 
GO  TO  251. 

276  L36=L36»1 
Z13=Z13»PA 
GO  TO  251. 

271.  L37=L37»1 

IF  (IP.EQ.l)  GO  TO  277 
GO  TO  251. 

277  138=138*1 

Zli»=Zli.»P« 
GO  TO  251. 
275  L39=L39»1 

IF  (IP.EQ.l)  GO  TO  275 
GO  TO  251. 

278  L<tO=L«0»l 
Z15=Z15»PA 
GO  TO  251. 
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251    L<tl°L<>l»l 


1V7 


dC  ■•251U 

551. 

001.253b 

559. 

001.253. 

5bO. 

oo<.255E 

561  . 

00i.25bk 

562. 

0G".26G:> 

5b3. 

00u262b 

5b<*. 

00".26ib 

5b5. 

0J"t2b".b 

5bo  . 

0  0<t2bi:) 

5b7. 

00<t27dc 

5b8. 

U^^.i 

569. 

001.272. 

57:  . 

00*2730 

571. 

ClU  7>.:i 

o72. 

0Gi.27ol 

573. 

00*.30ui 

5/*.. 

00<<  300b 

575. 

0  J»iJl;2o 

57n. 

OCJCJi 

577. 

Ooi.30i.lr 

578. 

00'<30bd 

579. 

oa"»  3100 

oBO  . 

0  u  ■•  JUt 

->H1. 

001.312b 

582. 

0ui.3l  5  6 

583. 

IF     (IP. EG. II     jU     TO    IT  1 

GO    IJ    280 
279    Li«ZeL42»1 

Zlb=Zlb»P« 
28C     IF     UCfc.EU.  II     1.0    TO    281 

IF     IICE.EU.2I     CO    TO    282 

IF     (Ut  .  EJ.  3)     GO     TO    283 

„d    TO    25U 

281  L<«3  =  Lit3»l 

IF     (IP.EB.ll     aO    TO    21h 
»0     TO    25". 
28i.     I_i.i.  =  Li.i.H 
Z17=Z17.P» 
jO    TO    251. 

282  LU5  =  L'.5»1 

IF     (  IP.E J.  II     60     TO    285 
60    TO    Zi>t 

285  L'.b  =  L'.6»l 
Z1B=Z18«P» 
^0     TO    25". 

283  L".7  =  L^7»1 

IF     (IP. EQ. II     „0    TO    28b 
.0    TO    25". 

286  L  ".8=11.8  tl 
Z19-Z19  *PS 
jO    TO    25» 
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001.311.L, 

581.. 

OU'.Slbj 
001.32CI 

585. 
586. 

Ouu  32 Ol 
001.322D 

587. 

588. 

0u".323b 
00".325C 

589. 

5S0. 

00i.327t 
Oui.  330! 
001.331b 
Oui.3336 

591. 

592. 
593. 
591.. 

00i.335b 
O0U335U 

595. 
596. 

00i.337u 
001.  3U0B 

597. 
598. 

O01.31.I; 
0  0  i.  3 1. 3  t 

599. 
600. 

00i.3i.5f 
00i.3i.5u 

601. 
602. 

00i.3i.7o 
001.3503 

603. 
60<.. 

00i.351b 
001.353b 

605. 
606. 

001.355J 
00i.355r- 

607. 
608. 

001.3576 
001.3606 

609. 

610. 

C 

c 

252     L»»»Li.9»l 

IF     (IP. EG. II     .0     TO    287 
»0     TO    288 

287  LoO=L5d  »1 
Z2 0=ZZ0»P« 

288  IF  (ICE.EQ.ll  GO  TO  289 
IF  (ICE. EG. 21  CO  TO  290 
IF  (ICE.EQ.3I  GO  TO  291 
oO    TO    25". 

289  (.51  =  151*1 

IF     (IP. EU.1)    -U    TO    2J2 
GO    10    25". 

292  L52=L52»1 
ZZ1=Z21»P» 
60    TJ    25<t 

290  L53  =  L53»1 

IF     (IP. EQ. II    GO    TO    293 
GO    TO    251. 

293  L5i.  =  l.5i.*l 
Z22  =  Z22»PA 
GO    TO    251. 

291  LS5=L55»1 

IF     UP.EQ.ll    GO    TO    29i« 
GO    TO    25". 
29i.    L56=L56*1 
Z23=Z23»PA 
GO    TO    25i« 
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Q0M3b3i 
U0".365b 
U On  3 653 
0  0  ".  3  b  7  h 
0Ct37(i3 
0ui.372b 
001.37*0 
00".37St 
0Gi.37bt 
0U<<  ".0  Jj 
00"«".02b 
0G".i.C2) 
00<.<.0".e 
0u"<<«053 
OOnitUbb 
0  0"« "«1  Ju 

oo^uiat 
Ou'titiat 

0  0".<.l  ".O 
00".".16b 
OG<.ulbJ 
00i.i.2d: 
0  Ji»".22b 
00".  ".223 
00".i.2i.t- 
OGi^bl 


0  0 '•'•2b'.. 

G  0  ". «.  3  i  i. 
00".  ".326 
00".  ".32b 
00".  1.31.  b 


00".".35l 
OCi.376 
0  0  <•<•<•  1  -3 
0  0".  '■'•If 
00<><i<<2b 
00".  ".".3b 
00".  •.<.« 
00  "•<•<•  7H 
0  G  '!  t  «  T\ 
00<Kt51D 
00".  ".520 
JO".  1.533 
00".<.55B 
Q0".I.57E 
001.  ".576 
00".  ".613 
00".".b?u 


bl  1  . 
bl2. 
613. 
611.. 
bl5. 
616. 
ol7. 
blS. 
619. 
b2J. 
631. 
b22. 
6c'  3  ■ 
o2<*  ■ 
6Z3. 
b26. 
t>27. 
b28. 
b29. 
b30. 
b31  . 
o32. 
633. 
631.. 
635. 
b36. 
b37. 


638. 
b39. 
b".0. 
b"tl. 
b".?. 


6".3. 

M«. 
6".5. 
6".6. 

6".r. 

6".7. 
6"<8. 
6".  9. 
650. 
651. 
652. 
65  3. 
65<«. 
655. 
65  6. 
65  7. 
658. 


253    L67=L-j7H 

IF     IIP.  ii].  II     GU    TO    29  3 

^0    TO    296 

296  I38  =  t3>i»l 
Z2".  =  Z2".»P« 

29b  IF  (ICE.EQ. 1)  oO  TO  2^7 
IF  (ICE .EQ.2)  oO  TO  29  t 
IF  (ICt  .tO.  31  00  To  2,9 
^0    TO    25". 

297  L59=L59»1 

IF     [  I P . E  Q . 1 1    60     TO    3JJ 
u0    J.1    251. 

300  lbO=LbOH 
Z2S=Z25»PA 
GO    TO    251. 

298  L61=L61H 

IF     1IP.EQ.1I     a0     10     30  1 
„0    TO    25". 

301  Lb2=Lb2»l 
Z26-Z26»P« 
CO    TO    251. 

299  Lo3  =  Lt>3«l 

IF     (IP.EQ.ll     „o    Tl     332 
oO    TO    25". 

302  Lb"t  =  Lb"tH 
Z27=Z27«PA 

25".    i>U    TO    luO 


THE    FOLLOHIN&    STATEMENTS    STATISTICALLY    ANALYZE     THE     R  JA  0- s  J<F  AC  ING 
CONTRACTS 


106    K1  =  K1H 

IF     (IP. Ed. II     CC    TO     303 

»0    TO    301. 
303    K2=K2»1 

l/=WtPA 


THIS    SECTIJN    ANALYZES    THE     ROAO' SURF  AC  I NG    CONTRACTS    OY     CITY, 
COUNTY,     OR     STATE     PROJECT     ENGINEER 


30*  IF  (ICE.EQ.ll  CO  TO  305 
IF  IICt.EQ.2l  CO  TO  306 
IF     (ICE.EQ. 31    GOTO    3u7 


GO    TO    308 

305  <U  =  <11«1 

IF     (IP. Ell. II 
GO    TO    308 

309  K12=K12»1 
Y1=\(1«PA 
GO     TO    3  08 

306  K13=K13»1 

IF     (IP. EH. II 
GO    TO    308 

310  Kl"t=Kl<»*l 

GO    TO    308 


,0    TO    309 


GO    TO    310 


1V> 


0  0  "4".63  fc 

659. 

30?    <15=«15H 

01) '•'•hi  L 

bbO. 

IF     (IP.EQ. 

11 

jo   ra  3ii 

oo**673 

bbl  . 

■jO    TO    308 

00**b7o 

662. 

311     K.16=<16»1 

00**71c 

bb3. 

Hi- V3»PA 

THI; 


>e;tun  analyzes  «jao'su«facing  co^tragtg  dt   jistkigts 


00*  itT-'b 

oo**7»r 

0G**7od 
00**77, 
00*5G1L 

00*50:3 

00*5G*u 


00*5G3-L 
00*5ubL 
0G*51QL 
Oo*  Si  Ju 
00*512L 
0  Ott^l  33 
0u*51->L 
00*51  73 
00*529L 
00*521o 
00*5231) 
0G*525L 
00*625b 
00*527t 
00*5303 
00*  531b 
00*533h 
00*535., 
0045331 
00*5373 
00*5*Cb 
O0*5*lc 
0  0  *  5*  3 c 
00*5*5D 
0045.0b 
0G*5*7l 
00"t550B 


66*. 
bb5. 
bbo. 
66  7. 
bbl. 
b69. 
670. 


b71. 
b72. 
673. 
d7*. 
o75. 
67?. 
677. 
678. 
»75. 
680  . 
681. 
682. 
683. 
084. 
685. 
686. 
b67  . 
b88. 
b89. 
690. 
691. 
b92. 
693. 
69*. 
b95. 
b9b. 
697. 


IF  (10.  EU.  II  GO    TO  312 

IF  (ID.EQ.2)  00    TO  313 

IF  (10. Ell. 31  GO     TO  31* 

IF  tIO.EO.*t  GO     TO  315 

IF  ( 10. EQ. 51  GO    TO  31b 

IF  (IQ.EQ.bl  uO    TO  317 

GO  TO    318 


312 

320 


JISTRICT     1     ANALYSIS 


K17 
IF 

jO 

ill 

\l*  = 

IF 

IF 

IF 

GO 

«19 

IF 

GO 

K2C 

V5  = 

GO 

<21 

IF 

»0 

K22 

*t>= 

GO 

<23 

IF 

GO 
K2* 

jr- 
GO 


=  *1 

(IP 

TO 

-<i 

;-n * 

(IC 

(IC 

(IC 

TO 

=  K1 

l  IP 

TO 

-K2 

J;t 

JO 

=<z 

I  IP 

r  j 

=  <2 
Hb> 
TO 
<2 

IIP 

TO 
=  <2 

J!  > 

ra 


,11    j0    TO    319 


.  it 

.2) 


TO  321 
TO  J22 
To    323 


,11     GO    TO    32i 


7H 

.EQ 
?23 
l»l 
PA 

E.EQ 
f  .EQ 
E.EQ 
318 
9*1 
0 
318 
»1 
PA 
318 
1»1 

.E0..1I    GO    TO    325 
318 
Z»l 
P» 
5  IS 

3n 

.  :q 
sia 

1  •  1 

MS 

318 


.11     GO     TO    32b 


00*E51d 

698 

00*5533 

b99 

00*555t 

700 

00*556} 

7C1 

00*5b7b 

702 

0u*5b0b 

703 

00*  5b2t 

70* 

00*56*6 

705 

00*5b5b 

70b 

00*5b6j 

707 

JISTRICT     2    ANALYSIS 


313    «25  =  <25H 

IF     (IP.EQ.l)    GO     TO    327 
uO    TO    328 

327  K2b  =  K2bH 
V8= HH*P A 

328  IF  (ICE.EQ.l)  GOTO  329 
IF  tICE.E9.2l  GO  TO  330 
IF  tICk.EQ.3l  GO  TO  331 
GO    TO    318 

329  K27  =  K27n 


HO 


Qui.  57ub 

709. 

tm  572d 

7C9. 

oau  i?<t? 

71J. 

ooi.i7i.fc 

711. 

00".57ib 

712. 

0Qi.57bi 

713. 

OdU 6b Ju 

ni). 

001.602* 

715. 

O  1>1*60  2  c 

715. 

OCbljib 

717. 

0  ljUbu  »-., 

718. 

QU'tbOo  t 

719. 

0  LI**  bl  jd 

72J. 

0Qi.612b 

721. 

OO't  612:> 

722. 

OU<tblit  l 

723. 

Ou"»ol-.t 

721.. 

IF      (  IP.  tb. II 

»o   ru  jii 

J32    K28  =  <28U 

\/9-,/9»pa 

^0    T  3    MI 

33u    K2S-K29H 

IF     UP. ECU 
jO    TO     318 

333    K3J=KJufl 
l/l  J  =  i/l  j*PA 
jj    TO    318 

331    <31=KJ1»1 

IF     (  IP.EO. II 
kO    to     318 

33".  K32  =  i<32»1 
Yll  =  i/11»PA 
iO  10  313 


oO    10    333 


OISTRICT     1     ANALYSIS 


OuU61bb 

725. 

0Q"»b2u  j 

72b. 

D0'.b2'L 

727. 

0Cb22t 

728. 

J  uUb2l»r 

729. 

Oli'tbZw 

730. 

Oo".b27l 

731. 

OO't  tjlj 

732. 

0Qi»b32s 

Hi. 

0Cin33o 

731.. 

00i.b3i.. 

735. 

Oui.b37i> 

73b. 

0  0  u  b  3  1 1 

Til. 

ocm  b»n 

738. 

di/4  b"»2t. 

739. 

llul  fi.  Jc 

71.0. 

0u<.6l.5[ 

7i.l. 

Ou^oU  7t 

7<<?. 

C.»»t(, 

71.3. 

OOi.  til.. 

71.  it. 

0U".ei2t) 

71.5  . 

GCi.bi3i 

f<to. 

00*bi5l 

71.7. 

00i.b5f  u 

71.8. 

0Qi.657r 

7i.9. 

OOi.  tbl) 

7i0. 

COU  tb2b 

751  . 

C 

c 

c 

OQi.  tb3b 

752. 

00l.6b3U 

753. 

Oil  i.bb  7c 

751.. 

Oui.bb7b 

755. 

0Ji.e71t 

75o. 

0ui.b72L 

757. 

00<t67<tl. 

75  8. 

0Qi«67bJ 

759. 

31i.    <33  =  <33»1 

IF    (IP.i3.ll    jU    TO    iib 

GO     TO     33b 
335     <3i.=  K3i.»l 

i/12-lUZ»PA 
33b     IF     ([jt.tu.ll     CO     TO    337 

IF     HUE  .t3  .21     bO    TO    338 

IF     (ICE .£0.  31     bO     TO    339 

uJ     TO     318 

337  <35  =  K3i»l 

IF     (IP.EO. II     iC     TO    JitJ 
uO    TO     318 
3i«u    <3b=<3b*l 
^13=Y1  i»PA 
uO    TO    318 

338  «,J7  =  <3 7»1 

IF     llP.EU.il    bO    TO     3m 
jO    TO    318 
Jul     «.38  =  <38»1 
4  1 1.  =  1 1  t  »  P  0 
uU    TO     318 

339  k.39  =  K39*1 

IF     (IP.  la.  II     »0     TO    31.2 
bO    TO    318 
31.2    <i.ii=<<J»l 
l/15  =  \/litp» 
JO    TO    318 


DISTRICT     <*    ANALYSIS 


315    <i.l  =  K«.l»l 

IF     <IP.EJ.1I     ub    TO    Si.3 

^0    TO    3<tii 
31.3     <|.2  =  K12»1 

\llb  =  VlbtPa 
3UU    IF     (ICt.EQ.ll     to    TO    J<.5 

IF     (ICE.EJ.2)     bO     TO    3<tb 

IF     (ICE.EQ.3I     GO    TO    Jit  7 


I'll 


0Cb77fc 

760. 

GO    TO    318 

oo<.  rcJu 

7bl. 

3"»5 

tt3:<»JU 

OJU   7028 

762. 

IF    (IP.EQ.l) 

GO 

TO 

J  1.8 

OOi.  70i«b 

76  3. 

GO    TO    318 

00i.70i.b 

761.. 

31.8 

Kit  <<=K<t  i»tl 

oourooo 

765. 

V17=Y17*P» 

DuWO/i 

76b. 

GO    TO    318 

ouwioi 

76  7. 

3»o 

K<t5  =  K<i5»l 

oowi2b 

768. 

IF     (IP.EQ.l) 

GO 

T  1 

31.9 

004.  71  UJ 

769. 

GO    TO    318 

0  d".  7H.6 

770. 

31.9 

Ki.b=Kl.6»l 

0C7166 

771. 

l/18=V18»P» 

001.7178 

772. 

50    TO    318 

00  ••  72  Jd 

773. 

31.7 

Ki»7sK<.7n 

001.722B 

77".. 

IF     (IP.EQ.l) 

GO 

ro 

350 

00U721.B 

775. 

GO    T3    318 

001.721.B 

776. 

ibu 

Ki.8  =  K»8»l 

00i.72bb 

777. 

l/19«Y19»P» 

C0i«727e 

778. 

GO    TO    318 

DISTRICT    5     ANALYSIS 


00'.  730  b  779.  316    K"t9»K*9»l 

00I.732C.  780.  IF    (IP.EQ.l)    GO    TO    351 

001.731.3  781.  GO    TO    352 

00'.73'.b  782.  351    KS0=K50»1 

O0U73bb  783.  Y20»I/20»P« 

001.7378  781..  352    IF     (ICE.EQ.l)    GO    TO    353 

OOWilb  785.  IF     (ICE.EQ.2I    GO    TO    35". 

00i.7i.3b  786.  IF     (ICE.EQ.3)    GO    TO    355 

001.71.1.6  787.  GO    TO    318 

00i.7i.5b  788.  353    KS1«<51»1 

00i.7i.7B  789.  IF     (IP.EQ.l)    GO    TO    35b 

001.7513  790.  GO    TO    318 

00ii751fc  791.  35b    K52=K52»1 

001.753b  792.  V21»V21*PA 

001.751.B  793.  GO    TO    318 

001.7558  791..  35<t    K53  =  K53H 

001.757b  795.  IF     (IP.EQ.l)    GO    TO    357 

00U7616  79b.  GO    TO    318 

00i»7bl3  797.  357    K5U=<5i.H 

00W63L  798.  V22=*22»PA 

00<<7bi.B  799.  GO    TO    318 

001.7653  800.  355    K55»K55»1 

001.767b  801.  IF     (IP.EQ.l)     GO    TO    358 

001.771b  802.  GO    TO    318 

001.7716  S03.  358    KSo=K5b»l 

001.773B  80k  V2J»V23.PA 

00i.77i.e  805.  GO    TO    318 


C  DISTRICT    6    ANALYSIS 

c    .    .    ......    „    .    »,.,,,,,, 


001.775b  806.  317    K57M57H 

001.777b  807.  IF    (IP.EQ.l)    GO    TO    359 

0050016  808.  GO    TO    360 

0050016  809.  359    K5S*K50n 

0050036  810.  V2i.*V2i»»PA 

005001.B  811.  360    IF    (ICE.EQ.l)    GO    TO    361 


142 


0  06uubL 

112 

0  JSOlJt 

813 

006011t 

mi. 

oo50i2b 

815 

005011.1 

816 

005016b 

817 

00501bb 

818 

005020b 

811 

00602ie 

820 

0  05022b 

821 

00602i.b 

822 

0050263 

823 

00502bt 

821 

0050306 

825 

0050  ill 

82o 

0050  32b 

827 

0050  3md 

828 

005036b 

829 

0J5J  3bb 

830 

00501.0a 

831 

00501.1b 

832 

IF  (ICE. f J. 21  bO  To  3b2 
IF  (  ICL.LQ.  31  bJ  10  Jo  3 
GO  10  318 

361  K69=<59»1 

IF     (IP.EQ. II     utl    10     !b* 
JO    tO    318 
jb*     <6u=<a0»l 
\/25=t/25«-PA 
GO    TO    318 

362  Kbl=<bl*l 

IF     IIP. Ed. 1)     GO    TO    ioj 

uO  10  318 
3b5    K62=<62*1 

V2o=Y26*PA 

oO  TO  318 
5b3    K63-K63«l 

IF     I  IP.EQ.  II     30    10    3aa 

uQ  TO  318 
3bb    K6"t  =  <bi.»l 

318    GO    TO    100 


THE    FOLLOWING    STATEMENTS    STATISTICALLY    ANAIYZl     THE 
<OAl).  MAINTENA  >ICE    CONTRACTS 


005u".2b 

833. 

0050".  >.E 

931.. 

0050>.bb 

835. 

00601.  6b 

836. 

005050b 

837. 

C 
C 

005051D 

838. 

C 
C 

006053b 

839. 

0050563 

81.0. 

005056b 

5M  . 

005057b 

81.2. 

0050blb 

8".  3. 

005063b 

8n>.  . 

005063S 

8».5. 

005065b 

8".6. 

00506bb 

8".7. 

0060673 

-1-8. 

0060713 

8".9. 

005073b 

850  . 

0050733 

951. 

005075b 

852. 

G0507b3 

863. 

005077b 

85i.. 

005101B 

855. 

005103b 

85a. 

006103b 

857. 

005105b 

858. 

c 
c 

107    J1=J1»1 

IF     (IP.EQ. II    60    TO    367 

aO    TD    368 
367    J2=J2H 

U=U»P4 


THIS    SECTION    ANALYZES    THE    ROAD-  MAI  NTE  NANCE    CONTRACTS    il     CITY, 
COUNtY,     OR     STATE    PROJECT     ENGINEER 


368  IF  (ICE.Ea.l)  GO  TO  3b9 
IF  (ICE. £3. 21  GO  TO  370 
IF  (ICE.EQ. 3)  CO  TO  371 
GO    TO    372 

369  Jll  =  Jlt»l 

IF  (IP.EQ. II  GO  TO  373 
GO  TO  372 
373  J12=J12»1 
U1=U1*PA 
50  TO  372 

370  J13=J13«1 

IF  (IP. la. II  SO  TO  37n 
GO  TO  372 
371.  J11,  =  JH,»1 
J2=U2*PA 
GO  TO  372 

371  J15=J15»1 

IF     (IP.EQ. II    GO    TO    375 
GO    TO    372 
375    Jlb  =  JlaU 
J3=U3»P» 


THIS    SECTION    ANALYZES    RJ A D* MA  I  NT ENANCE    CONTRJCTS    BY     DISTRICTS 


\h'j 


005106b 
005 110b 
005112b 
00511 5£ 
0051153 
005116B 
005120i 


005121b 
0051226 
00512*46 
005121.8 
005126B 
005127c 
005131b 
005133B 
005l3<.b 
0051353 
00513Tb 

00511.1b 
(,051<.lb 
00511.31 
0051i.i.b 
005H.5h 
00511.7b 
005151L 
005151b 
005153b 
005151.U 
005155b 
0  0  515  lj 
005161b 
0051613 
005163b 
0051b!.L 


959. 
460. 
Shi. 
9b2. 
863. 
861.. 
865. 


8bb. 
867. 
868. 
869. 
870. 
871. 
872. 
873. 
871.. 
875. 
876. 
877. 
878. 
879. 
880. 
881. 
882. 
883. 
881.. 
885. 
886. 
887  . 
888. 
889. 
890. 
891. 
892. 


372     IF-  (IJ.EQ.ll  So  TO  Wo 

IF  (IJ.EU.2)  SO  TO  377 

IF  (IU.E0.3I  „0  TO  378 

IF  (I3.EQ.it)  uO  TO  379 

IF  (13. EQ. 51  GO  TO  380 

IF  (13.EQ.6)  SO  TO  341 

SO  TO    382 


DISTRICT    1     ANALYSIS 


376  Jl 
IF 
JO 

383  Jl 
J". 

38".  IF 
IF 
IF 
SO 

385  Jl 
IF 
GO 

388  J2 
J5 

so 

38b  J2 
IF 
SO 

389  J2 
J6 
GO 

387  J2 
IF 
uO 

390  J2 
J7 
SO 


7:  ) 
II 

TO 
»»J 

=  im 
II 
(I 
(I 

TO 
9*J 

(I 

TT 

0>  J 

--<Jb 

13 

1-  J 

(I 

I  J 

2  =  J 

=  Ub 

TO 

i-J 

II 

TO 

i.  -  J 

=  (J7 

I  1 


17fl 

P.EQ.ll    i 

381. 
18*1 
»PA 

CE.EQ.l) 
CE.EQ.2I 


O     TO    383 


TO    385 
TO    386 


CE.EQ.3I     GO    TO    38  7 

382 
19*1 
P.EQ.ll    30    TO    388 

382 
20»1 

♦  PA 
332 

21*1 
P.EQ. II 

382 
22*1 

♦  PA 
382 

23  U 
P.EQ.ll 
382 

f  Pi 
382 


,0    TO    389 


jO    TO    390 
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0051fe-.b  893.  377    J25  =  J25»1 

0051o7b  89<».  IF     (IP.EQ.l)     SO    TO    391 

005171b  895.  GO    TO    392 

005171b  89b.  391     J26-J26»l 

00517!:i  897.  J8=U8»PA 

005171.;.  898.  392     IF     (ICE.EQ.ll    GO     TO    393 

00517bb  899.  IF     (ICE.EQ.2I     GO    TO    391. 

0J520JU  9C0.  IF     IICE.EQ.3I     GO     TO    395 

005201C  901.  SO    TO    382 

005202b  902.  393    J27  =  J27U 

005201.B  903.  IF     (IP.EQ.l)    SO    TO    39b 

005206b  90i..  GU    TO    392 

00520ob  905.  396     J28=J28tl 

005210b  906.  U9=U9»PA 

005211b  907.         SO  TO  382 

005212b  908.  391.  J29=J29»1 

00521U3  909.         IF  (IP.EQ.il  GO  TO  397 

005216b  910.         SO  TO  382 


1Mt 


0Q5216B 

005220a 

005221b 
0052223 
00522<»6 
005226B 
005226B 
0052306 
0052316 


0052326 
00523<<E: 
0052363 
00523bb 
00521.06 
00521.1b 
0052I.3B 
00521.5) 
0052i.bd 
0052I.7E 
005251b 
0052533 
005253B 
005255b 
005256b 
0052573 
005261b 
0052633 
005263& 
005265B 
005266b 
005267a 
005271b 
005273b 
005273B 
0052753 
0052768 


005277B 
005301B 
005303B 
005303B 
005305B 
005306B 
0053103 
0  053126 
0053136 
005311.B 
005316B 
005  320B 
005  320B 
005322B 
005323b 
005321.6 


911. 
912. 
913. 
91i». 
915. 
916. 
917. 
918. 
919. 


920. 
921. 
922. 
923. 
92i>. 
925. 
926. 
927. 
928. 
929. 
930. 
931. 
932. 
933. 
931.. 
935. 
936. 
937. 
938. 
939. 
91.0. 
91.1. 
91.2. 
91.3. 
9i.it. 
91.5. 
91.6. 


91.7. 
91.8. 
91.9. 
950. 
951. 
952. 
953. 
95U. 
955. 
956. 
95  7. 
958. 
959. 
960. 
961. 
9b2. 


397  J30  =  J30H 
U10=U10»PA 
GO    TO    382 

395      U1-J3L1 

IF  (IP.EQ.ll  GO  TO  398 
GO  TO  382 

398  J32=J32»l 
Ull=UlltPA 
GO  TO  382 
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378  J33=J33»1 

IF  (IP.EQ.ll  GO  TO  399 

GO  TO  1.00 
399  J3i.=  J3l.»l 

U12-U12»PA 
1.00  IF  (ICt.fJ.il  GO  TO  1.01 

IF  (ICE.EQ.2)  GO  TO  it  02 

IF  (ICE.EQ.  3)  GO  TO  ".03 

GO    TO    382 
•tOl    J35  =  J35U 

IF     (IP.Ea.l)     GO    TO    1.01. 

GO    TO    382 
1.01.    J36  =  JJ6»1 

U13=U13*PA 

GO  TO  382 

1.02  J37  =  J37»t 

IF     (IP.EQ.  II     .0    TO    1.05 
GO    TO    382 
1.05    J38=J38»1 
Ullt  =  Uli.»P» 
GO    TO    382 

1.03  J39»J39H 

IF     (IP.EJ.  II    GO    TO    <tf)6 
GO    TO    382 
■t06     Ji.0  =  Ji.0»l 
U15=J16»PA 
GO    TO    382 
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379     Ji.l  =  Ji.l»l 

IF     (IP.Ea.l)    GO    TO    ".07 

GO  TO  1.08 
ltd?    Jlt2«Jlt2»l 

U16=U16tPA 

1.08  IF  (ICE.Ea.ll  GO  TO  ".09 
IF  (ICE.EQ. 21  GO  TO  »10 
IF  (ICE.EQ. 3)  GO  TO  <tll 
GO  TO  382 

1.09  Jlt3=Jit3»l 

IF     (IP.EQ.ll    GO    TO    <ll2 

GO  TO  382 
ltl2    Jl.lt  =  Jltit»l 

U17=U17*PA 

GO  TO  382 
itlO    Jii6  =  .J<i5«l 
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005  33015 
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005  3C06 
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0053CC6 
00531.68 
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0053503 
005353b 
005353B 
005365b 
0053573 
005363b 
005361B 
005363L 
0053656 
0053b5b 
00536713 
005  37Cb 
0053711 
0053736 
0053756 
005375c 
005377b 
0051.00b 
0051.01b 
0051.036 
0  051.0  it 
0051.056 
0051.0  7t 
005C131 


005  1.11b 
005.13b 
0051.151. 
005C15E 
005m7t 
0051.201 
0051.226 
005C2CE 
005C253 
0051.26b 
0051.306 
005i.32fc 
005C32B 
005l.3i.b 


963. 
961.. 
965. 
966. 
967. 
968. 
969. 
970. 
971. 
972. 
973. 


97i«. 
975. 
976. 
977. 

978. 
979. 
98  0. 
981. 

982. 
983. 
981.. 
985. 
986. 
987. 
98  8. 
989. 
990. 
991. 
992. 
993. 
991.. 
995. 
996. 
997. 
998. 
999. 
10C0. 


1001. 
1002. 
1003. 
1001.. 
1005. 
1006. 
1007. 
1008. 
1009. 
1010. 
1011. 
1012. 
1013. 
101i«. 


IF  (IP. Ed.  II  GO  TO  ciJ 

GO  TO  382 

JCb=JC6H 

uia=ui8»p» 

SO  TO  3  82 

JC7  =  JC7H 

IF  (IP. £9.1)  SO  TO  C1C 

GO  TO  382 

JC8=JC8»1 

U19=U19»P» 

GO  TO  382 
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380  Ji.9sJl.9H 

IF  (IP.E9.1I  GO  TO  1.15 

GO  TO  C16 
1.15  J50=J50*1 

UZ0=U20»PA 
C16    IF     IICE.EB.il     GO    TO    1.17 

IF     (ICE.EQ.2I     GO     TO    CIS 

IF    (ICE.E9.3)    GO    TO    i*19 

GO    TO    382 
1.17    J51=J51»1 

IF     (IP.EO.  1)     SO    TO    1.20 

GO    TO    382 
1.20    J52  =  J52H 

U21=U21»PA 

GO    TO    382 
CI  8    J53  =  J53H 

IF     (IP.EQ. 1)     GO    TO    C21 

GO    TO    382 
C21    J5C=J5C»1 

U22=U22»PA 

GO    TO    382 
C19    J55=J55U 

IF     (IP.EQ.  1)    t.0    TO    C22 

GO    TO    382 
C22    J56=J56»1 

U23=023»PA 

GO    TO    382 
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381  J57=J57*1 

IF  (IP.EQ. 1)  GO  TO  C23 

GO  TO  C2C 
C23  J58  =  J58U 

U2C=U2CtPA 
C2C  IF  (ICE.EQ.l)  GO  TO  C25 

IF  HCE.EQ.2I  GO  TO  C26 

IF  (ICE.EQ.3)  GO  TO  C27 

GO  TO  382 
C25  J59=J59»1 

IF  IIP.EQ.1)  GO  TO  C28 

GO  TO  382 
C23  J60=J60»1 

U25=U25»PA 
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50    TO    382 
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C7X,  *02*,7X  ,  <Q3*,7X,(0<t(,7X,(05(,  7X,(0b*,/,«     TOTAL     NUMbER* , 15X , 
C I3.6X, I3,bX,13,bX,I3,6X,I3,6X,I3,/,«    PERCENT    WITH    PENALTIES*, 
C;X,I3,bX,I3,6X,I3,6X,I3,6X,I3,6X, 13,/,*     NUMBER    WITH    CITY    ESR*. 
*7X. I3,bX,I3,bX, I3,bX, I3,6X,I3,bX ,13,/,*    PERCENT     PENAlTY'CITY     EGR*, 
C3X, I3,bX,I3,bX,I3,6X,  13  ,  6X  ,  13  ,  6X  ,  I  3  ,/ ,  *     NUMBER    WITH    COUNTr     EGR*, 
C5X, 13, bX, 

CI3,6X,I3,bX,I3,bX,I1,bX, I3,/,(    PERCENT    PENA L T Y »COUNT Y    EuR*,lX,I3, 
CbX,  I3,6X,I3,bX,I3,bX,  I3,bX,I3,/,«    NUMBER    *l  I  -I     STATE    £jR<,bx,I3, 
CbX,  I3,6X,I3,bX,  13, bX,  I3,bX,I3,/,«    PERCENT     PENA  L  TY  •  ST  ATE    Eo-K.il, 
CI3,bX,I3,bX,I3,6X,I3,6X, I3,bX,I31 

00bb75b  1188.  PRINT    8 0 5, X ,X 1 , X2 , X 3 

00b705b  1189.  806    FORMAT     < ////,5X , * TOTA L    PENALTY    FOR    ROAC    CONT?A:TS    IS«,2x,-8.2, 

C/.5X, (TOTAL    PENALTY    FOR    CITY    ROAO    CONTRACTS     I S* , 2X , F 8. 2 , / , SX  , 
C(TOTAL    PENALTY    FOR    COUNTY     ROAO    CONTRACTS     IS(, 2 X , F 8 . 2 , / , 5X , *  TOT AL 
C    PENALTY    FOR    STATE    ROAO    CONTRACTS    IS*,2X,F8.2) 

00b7058  1190.  PRINT    8  Ob,  X5.X9  ,  X  1  3,  X  1  7,  X2  1  ,X25  ,  Xb,  X  10  ,  X  1".,  X  18  ,  X  22  ,  X26  ,  X7  ,  X  11 , 

CX15,X19,X23,X27 

00b733b  1191.  80b    FORMAT     «////, 28X , (PENAL TY     ANOUN  TS(  , // ,  19X  ,  (  OK  ,  8X  ,  *0  2*  ,  8X  ,  *  03*  ,bX  , 

C*D<»*,8X,*05*,bX,*Db*,/,*     ROA0»CITY*,bX,F8.2,<,F8.2,X,F8.2,X,F8.2, 
CF8.2.X.F8.2,//,*    R0A0»C0UNTY*,'.X,F8.2,X,F8.2,X,F8.2,X,F8.2  ,X, 
CF8.2,X,F8.2,//,«     R0AD«STATE*,5X,F8.2,X,F8.2,<,F8.2,X,F8.2,«,F8.2, 
CX.F8.2I 

00b733B  1192.  PRINT    807, Ml, MR 

00671.16  1193.  807    FORMAT     (     *1*,5X,*THE    TOTAL     NUMBER    OF    BRIDGE    CONTRACTS    FOR    THE     YEAR 

C     IS*,2X ,13,/, 5X, (PERCENT    OF    BRIOGE    CONTRACTS    IN    WHICH    PENALTIES 
C    MERE    PAIO    IS*,2X,I3) 

00b7i,lB  119*.  PRINT    8  08  ,  MR1 ,  MR2  ,  MR3 

00b750b  1195.  808    FORMAT     (////, 6X , (PERCENT     OF    CITY    BRIDGE    CONTRACTS    IN    WHICH    PENALTI 

CES  WERE  PAIO  IS*, 2X, 13, /,5X, (PERCENT  OF  COJNTY  BRIDGE  CONTRACTS  IN 
C  WHICH  PENALTIES  WERE  PAIO  IS* , 2X , I  3, / , 5X , *  PERCENT  OF  STATE  BRIOGfc 
C    CONTRACTS     IN    WHICH    PENALTIES    WERE    PAID    IS(,2X,I3I 

00b7b0B  1196.  PRINT    8  09  ,  M17  ,  M25  ,  M  33  ,N1»1 ,  M<t9,M57,  MRlt  ,NRS  ,MR12,  MRlb,  NR20,  MR2"., 

CN19,M2  7,H3  5,M'.3,N51,NS9,MR5,MR9,MR13,MR17tMR21,MR2  5,N21,M2  9, 
CM3  7,Ml«5,MS3,Mbl,NRb,MR10,MRll,,MR18,MR2Z,MR2b,M2  3,M31,M39,ii7, 
CM55,M63,MR7,MR11,HR15,MR19,MR23,MR2  7 

007D3".B  1197.  809    FORMAT     <////, 1 8X , (BRI OGE    CONTRACTS    FOR    THE    DI  STRIC  TS*  , // ,  29X  ,  *01*  , 

C7X,*0)2(,7x,(O3*,7X,*0<4*,7X,(O5(,7X,*O6(,/,(     TOTAL    NUMBER*, 15X, 
CI3,bX,I3,bx,I3,bX,I3,bX,I3,6X,I3,/,(    PERCENT    WITH    PENALTIES*, 
C5X,I3,6X,I3,bX,l3,6X,  13  ,  bX  ,  13  ,  bX  ,  13  ,/ ,  *     NUMBER    WITH    CITY    EGR(, 
«7X, I3,6X,I3,6X,I3,6X, I  3  ,  i  X  ,  13  ,  6X  ,  I  3,/ ,  (    PERCENT     PENALTY'CITY    EGR«, 
C3X, I3,6X,I3,6X,I3,6X,  13, bX,  13, bX, 13,/,*     NUMBER    WITH    COUNTY     EGR*, 
CSXf 13, bX, 

CI3,bX,I3,bX,I3,bX,I3,bX,I3,/,«    PERCENT    PENALT Y 'COUNT Y    EGR*, IX,  13, 
CbX,I3,6K, 13, 6X, 13, 6X, I3,6X,I3,/,*    NUMBER    WITH     STATE    EGH«,bX,I3, 
C6X,I3,6X,IJ,6X,I3,bX,I3,bX,I3,/,*    PERCENT    PENAL TY» STA IE    EiR*,2X, 
CI3.6X, I3,bX,  I3,bX,I3,bX, I3,6X,I3) 

00703<«b  119S.  PRINT    810  ,  Y  ,Y  I  ,  Y2  ,Y3 

0070«,",b  1199.  810     FORMAT     »////, 5X, *TOTAL    PENALTY    FOR    BRIDGE    CONTRACTS    IS(,2X,F8.2, 

C/.5X, (TOTAL    PENALTY    FOR    CITY    8RI0GE    CONTRACTS     IS* , 2X , F 8. 2 , / , 5X , 
C*TOTAL    PENALTY    FOR    COUNTY     BRIDGE    CONTRACTS    I >( , 2X , F8 . Z , / , 5X , ( I OT Al 


150 


aararm 


1200. 
1201. 


007072E 

1202 

007 100b 

1203 

007100b 

1201. 

007107b 

1205 

007107b 


007173b 


0071736 

007203t 


007203b 
007231b 


007237b 


0072376 

OC  72^.6) 


00721.  nb 


1208. 
1209. 


1210. 
1211. 


1212. 
1213. 


1  21». 
1215. 


C    PENALTY    FOR    STATE    3RI0GE     CONTRACTS     IS*,2X,Fi.2l 
PRINT     811,Y5,Y9,Y13,Y17,YZl,Y25,Yb,Y10,Yl'.,Y18,Y22,Y2b.Y7,ril, 

CY15.Y19.Y23.Y27 

811  FORMAT     <////, 28X, 'PENALTY     AMOUNT  S* , // , 22 X . *  01 * ,  7 X , XD2* ■ bx , * 0 3* . SX , 
C*0'.*,bX,*D5*,8X,*Db*,/,*     bRI0GE»CITY*,bX,F».2,X,F8.2,x,F8.2,x, 
CF8.2,x,F8.2,X,F8.2.//,*     BRIDuE*COUNTY<,<tX,F8.2,X,F8.2,X,Fi.2,X, 
CF8.2,X,F8.2,X,F8.2,7/,«     bRIOC.E'STATE«,b<,F9.»,«,F8.2,X,F8.2,x, 
CF8.2,X,F8.2,X,F8.2I 

PRINT    812.     Ll.LR 

812  FORMAT     (     *1*,5X,*THE     TOTAL     NUMBER    OF    ROA  !)♦  T  RAFF  IC    CONTRACTS    FOR    In 
C£    YEAR    IS*, 2X, 13, /.5X, (PERCENT    OF    ROAD-TRAFFIC    CONTRACTS    IN    HhlCH 
CPENALTIES     WERE    PAID    IS«,2X,I3) 

PRINT    813, LR1, LR2.LR3 

813  FORMAT     (////, 5X , (PERCENT     OF    CITY     ROAO* TR AFf I ;    CONTRACTS     IN    HHICH    P 
CENALTIES    HERE    PAID    I S* , 2X , I  3. / , 5X , * PE RCt NT    O-     COUNTY    ROAO'TRAFFIC 
CCONTRACTS     IN    WHICH    PENALTIES    HERE    PAID    IS* . 2X , I  3 , / , 5X , <P t RCENT    OF 
CSTATE     ROAO'TRAFFIC    CONTRACTS    IN    HHICH    PENALTIES    HERE    PAIO     IS*,2X, 
CI3I 

PRINT    8l'.,Ll7,L25.L;3,L'.l,L<.9,L57,LR'.,LR8,LRl2.LRlb,LRZJ,LR2'., 
CL19,L27,L35,Li.3,L51,L59,LR5,LR9,LR13,LR17,LR2  1,LR25,L21,L29. 
CL37,L<.5,L53,Lbl,LR6,LRl  J, LRlt,LR18,LR  22, LRZb,L23,L31,L39,L*7, 
CL55,L63,LR7,LR11,LR15,LR19,LR2  3,LRZ7 

8m  FORMAT  (////, 18X,  *ROAO  TRAFFIC  CONTRACTS  FOR  THE  O  I  S  TR  I  C  TS*  , // .  29X 
C,<01*.7X,<02*,7X,*D3<,7X,*0'.«,7X,*35*,7X,*06<,7,*  TOTAL  NUMBER*. 15 
Cx,I3,bx,I3,bX,I3,bX,I3,bx,I3,bX,I3,/,«  PERMIT  HITh  PE  NAL  T  I  ES  *  ,5  X  , 
CI3.6X,  I3,bX,I3,bX,I3,bX,  I3,bX,I3,/,»  NUMBER  HITH  CITY  EjR* . 7 X  ,  13 , o 
CX,I3,bX,  I3,6X,I3,6X,I3,bX,I3,/,<  PERCENT  PENALTY'CITr  E  ..R*  ,  3X  ,  13  ,  b 
CX,I3,bX,I3,6X,I3,bX,I3,bX,I3,/,«  NUMBER  HITH  COUNTY  E.,  R*  ,  i  X  .  I  3  ,bx  . 
CI3,6X,I3,bX,I3,bX,I3,bX,I3,/,«  PERCENT  PENS L I Y • COUNT (  EUR* , 1 X ,  13 , b 
CX,I3,bX, I3,bX, I3,bX,I3,bX,I3,/,*  NUMBER  HIIH  STATE  EiR * , bx , I  3 , bX , I 
C3,6X,I3,6X,I3,6X, I3,6X,I3,/,«  PERCENT  PE NAl Tr • 3  TATE  EGR*  ,  2X  ,  13  ,6X  , 
CI3,bX,I3,6X,I3,bX,I3,bX,I3) 
PRINT    815, Z.Zl.ZZ ,Z3 

815  FORMAT  (////, 5X ,* TOTAL  PENALTY  FOR  ROAO»TRAF-i;  CONTRACTS  IS*, 2X.F 
C8.2,/,  5X, (TOTAL  PENALTY  FOR  CITY  ROAO'TRAFFi;  ;ONTRACTS  IS*,2x,F8. 
C2,/,5a,*TOTAL  PENALTY  FOR  COUNTY  ROAD'TRAFFi:  iONTRACTS  IS*,2X,F8. 
C2,/,5X,*TOTAL  PENALTY  FOR  STATE  ROADMRAFFIC  CONTRACTS  IS«,2X,F8.Z 
C) 

PRINT    81b,Z5,Z9,Zl3,Zl7,Z21,Z25,Zb,Z10,Zl«.,Zl»,Z22,Z2b,Z7,Zll. 
CZ15,Z19,Z23,ZZ7 

81b  FORMAT  (////, 28X, *PENALTY  AMOUNTS* .//, 27 X ,* 01 *, 8X , *02* , 8X ,* 03* , 5X , 
C*O"t*,8X,*D5*,8X,*0b*,/,*  RO»a»TRAFFIC»CirY*tiX,F8.2tX,F8.Z,X,F8.Z. 
CX,F8.2,X,F8.2,X,F1.2,//,»  ROAD*TRAFFIC*COUNTY*,".X,F8.2,X,F8.2,X,F8 
C.Z,X,F8.Z,X,F8.Z,X,F8.2,//,<  R0 AD 'TRAFFIC* STATE*. 5X,F8.Z,X,F8. 2, X, 
CF8.2,X,F8.2,X,F8.',X,F8.2I 
PRINT     817.K1.KR 

817  FORMAT     (     *1*,5X,*THF     TOTAL    NUM6ER    OF    R0A0»5U<F AC  I Nu    CONTRACTS    FOR 
CTHE    YEAR    IS*,2X,I3,/,5X,*PERCENT    OF    ROAO* SJRF A Z I NG    CONTRACTS    IN    KN 
CICH    PENALTIES     HERF    PAID    IS*,2X,I3I 

PRINT    818, KR1, KR2.KR3 

818  FORMAT  (////, 5X ,* PERCENT  OF  CITY  ROAO* SURFACl NG  CONTRACTS  IN  HHICH 
C  PENALTIES  HERE  FAIO  IS* , 2X , I  3, 7 , 5X . (PERCENT  OF  COUNTY  ROAO'SURFAC 
CING  CONTRACTS  IN  HHICH  PENALTIES  HERE  PAIO  IS* , 2X , 13 ,7 , 5X , ( PERCEN I 
C  OF  STATE  ROAO»SURFACINj  CONTRACTS  IN  HHICH  'ENALTIES  HERE  PAID  IS 
C*,2X,I3  I 

PRINT    819,K17,K25.K33,K".l,  <»9i  K5  7  ,  KRi.  .KR8  ,<RL  2  .  KRlb.  <R2J  ,  <<2<«  . 
CK19.K2  7,K3:>,K<.3,K51,K5  9,KR5,KR9,KR131KR17,KR21,KR2  5,K21,KZ9, 
CK37,K".5,K53,Kbl,  KRb.KR  1j  ,  KR1".  ,  KR18  ,  KR2Z,  KK2  6,  K.2  3  ,K31  ,  K39  ,  <<•  7  , 


1?1 


U<5Li,<D«,,<R/  ,KR11,<R1  x,KR19,<Ri!,J,KR,27 

007332b  Wl?.  SI1!    FO'iiia  1      I////.18X,  XKllALl'SUKFACING    CJNTRACTs    FOR     He    OIS 

C)x,Xi)l/,7A,/[12x,7x,xj3x,7x,x,).,x,7A,XD5x,7x,x)bX,/,<  1  j 
Clbx  ,  I  i  ,  bX,  13, o*  ,  I  3,bX  ,  13,  bX,  13,  nX,  I  3  ,  /  ,x  "i*Z£M  HlTi 
CX,  I  5,bX  ,  13  ,bX,  13, bx,  13,  bX  ,  13, bx  ,  I  !,/,  X  ■IJ1j'-<  WItn  JIT 
C,bA,l 5, bA , I 5,bX , I3,oX,I 3, bX ,1 3,/,x  PlRCiNT  PlHALTYCIT 
C  ,bx  ,  13, bx  ,  I  3,bx  ,  13,  •>«  ,  1  3,  bX  ,  13,  /,  '  NUMl-lR  nITri  COUNTY' 
CX,  13,  bX  ,  13  ,  bX  ,  13  ,  hx  ,  I  3.  ox  ,  13,  /  ,  x  -xlRCENT  Pi  N  J  L  T  r  »  C  OJ'l  I 
C  ,bx  ,  I  3,  bx  ,  13, bX  ,  13,  »x  ,  1  3  ,  bX  ,1  3,  /,  t  NuM-tR  «  1 1  ri  STOTt  I 
C,I3,bX  ,  13  ,bx,  1  3,  bx,  I  3  ,  6x  ,  1  3,/ ,  '  PERClNT  PtNt.lr'SUlt 
Cx,IJ,oX,I3,6X, I3,nx,I3,bX,I3l 

007S32ti  1218.  PRINT     8  2u  ,  1/ ,  Yl  ,  1/2  ,  V  5 

0073",2b  1219.  S2o     FURMAT     (////, b X , X  TOT AL     RtNALTY    FuR    ROA C SORFU C I Nu    CO  Jl 

C,FB.2,/,bx  ,  XTJTAl  PF-laLTY  FOR  CITY  ROA C SURF »C I  No  LONT 
CF8.  2,/ ,bx  ,  XTOTAL  PrNALTY  FOi^  COUNT*  ROA  J*  SURFAC  I  N„  y 
C2X ,F8. 2 ,/ ,bX,XT 01 AL  PENALTY  FOR  STATE  RJ AD' s JRr AC  I  No  3 
C, 2X.F8. 21 

0073<>2b  1220.  PRINT     H  21  ,  vb,  i/  9,  1/ 1  3,  /  1  7  ,  \/2  1  ,  i/  c5  ,  l/b  ,  V  1  0  W  1".  i/l  8  ,  i/  22  ,  JZb 

CVlb,i/l9,  \/23,V27 

007370?.  1221.  821    FORMAT      <////,  28X  ,  *PF  .<|A  L  I  Y     AMJUN  T  Sx  ,  /  /  ,  3.  X  ,  X  1)1  X  ,  7x  ,  x02  x 

C*0<»<,7x,*Ub*,7X,xr)b',/,x  ROAO'SURFACINb'CITYX,  :>  x  ,  F  b  .  2  , 
C2  ,X  ,F8.2,x  ,F8.  2,X  ,F  ».2,//,I  iuA  0'  SJR  FAC1  Nu'  C  OUN  T  Y  X  ,  <,  x  , 
CX,F8.2,X,Fb.2,X,F8.2,A,F9.2,//,x  RJAU'SJRFACINj'STATEx 
C8.2,x,F9.2,A,f8.2,A.F9.2,A,F9.2l 

0073701.  1222.  PRINT     822.J1.JR 

00737bb  1223.  822    FORMAT     <     xlx,5X,»TrlE     TOTAL     NJN'JtR    JF     ROA  0*  M A I  N  T  L  NANCi 

CR  IMF  YEAR  IS.X  ,  2X  ,  I  3, /,5x  ,  XPtRCENT  OF  RO  AD*  M»  I  NT  ENANCt 
CM    KrtlCH    PtNALTItS    H£<c    PAID    ISX.2X.I3I 

00737bu  122"..  PRINT     8  23  ,  JR1  ,  jR2  .  JR3 

007'«C'b3  122b.  823    EURMAT     (////,  b  X  ,  X  PE  RCE  NT     OF    CITY    ROAO*  KA  I  NT  E  NANCE    CONT 

CCH  PENALTIES  rfERt  PAIO  ISX  ,  2X  ,  I  3,/,  bx  ,  t'^HZi  i\  OF  COUN 
CIENANCt  CONTRACTS  I M  RHICh  PtNALTItS  MERt  PAIO  IS/, 2a, 
CCENT  OF  STATt  RO  A  V  MA  1  N  T  t  N  ANCL  CONTRACT:,  IN  ^M  I  CH  PENA 
CAIO    ISX ,2x , 131 

007".0bb  1226.  PRINT     8  ?  U  ,  jl  7  ,  J2  5  ,  J  J  i  ,  J",l  ,  J",9.  Jb  7  ,  JRA  ,  JR  9  ,  J  Rl  2  ,  JRlb,  JR 

CJl-l,J27,J3b,J«.3,J:>l,Jb9,JRb,JR9,JR13,JRl7,JR>l.JR2b,J2 
CJ37,.|.,b,Ji5,Jbl,JRb,JRlu,JRl'.,JR18,JR22,JR2b,J23,J31,J 
Cjbb,Jb3,JR/,JRll,JRlj,JR19,JR23,JR27 

0071,71b  1227.  82",    FORMAT     (  //  /  /,  1  8X  ,  XRO  AD'  MA  I  N  TENANCE    CONTRACTS    FOR    ThE     0 

C,24x,/Olx,7x,/U2X,7X,*03<,7x,/D<**,7X,*O5<,7X./0b/,/,x 
CX,  1  b<,  13, bA  ,13,bX,  13  ,bX  ,  13, 6A,  13  ,bx  ,13  ,/  ,1  P-IRCENT  A  I  T 
C  ,bX , I  5 , bX,  I 3,b> , I 3,bX, 13 , bX, 13, bX ,13,/,*  NUM9ER  WITH  C 
C  13 ,b« ,  13 ,bX  ,  13 ,bx ,  II ,bX,  I  3 , bx , 13,/, X  PERCENT  PENALTY*; 
C  13, bX,  13, 6X  ,13 , bx , I  3, oX, I  3 ,6X , I  3,/, X  NUMdER  *ITH  COUNT 
C ,oX , I3,bX , I 3,bx ,  15, bx , I  3, bX ,13,/, X  'ERCtNT  P£NALTY»COJ 
CI3,oX,  13, bX  ,I3,bx,  Il.bX  ,  13, bX,  13,/,  «  NUMdtR  RITrt  SIATt 
CbX,I3, bX ,I3,bX , 13, bX, 13 ,bx , 13,/, X  PERCENT  =ENA.Ty'STAT 
C,bX,I3,bX,I3,oX,l3,bX,I3,bX,I3l 

007".71b  1228.  PRINT     8  2b  ,  U  ,U1  ,  U2  , 'Jl 

OO7b01E  1229.  82b    FORMAT      I // //, bX , * TOTA L    PENALTY    FOR    ROA C MAI  NT E NANCE    CO 

C2X.F8. 2, /,bX, XTOTAL    PtNALTY    FOR    CITY     ROA 0» MAI  NT E NANCE 
CX  ,2X,F8.  2, /t5X  ,«T0IAL    PENALTY     FOR    COUNTY     ROA  3»  1A  I  NTE  NA 
CS     IS<,  2X.F8.2,/  ,  bX,  <T  JTAL     PENALTY    FOR    STATE     RO»0*MAI<T 
CACTS    IS«,2X,F8.2I 

007b01b  1230.  PRINT    82o,  Jb,  J9,  Ul  3,  Jl  7,  U2  1 ,  J25  ,  Ub  ,  Ul  J  ,  Jl".,  Jl  8  ,  U22  ,  J2o 

CUlb,U19,U23,U2 7 

007527o  1231.  82b    FUR1AT     (////, 28X  , (PENALTY     AIOUNT Sx , // , 3 0 X , X 01 1  ,  8x , X02X 

CXJ".x,7X,XObX,7X,XDo«,/,«     ROAO»MAINTENANCE*:iIYX,ox,F8 


I  ^  1 1 1  j  x  ,  ,/  ,  i 
IAL  :,jn;£F(x, 
PciJOL  I  It  ix  ,, 

Y  f  j-1!  ,  /  «,  I  i 
1  c  jRX  ,  i  X,  I  J 
t  i  R  x  ,  j  /  ,  I  3  ,  b 

Y  t  j-ix  ,  lx,  I  3 
l*RX,  bx  *  1  3,bA 
L  jRx  ,  tr  X  ,  13,  o 


RACT  S  IS',  2k 
KACTS  IS', 2* 
NTROJTj  tbX, 
ONTRACTS     lSx 

,  i/7,i/ll, 

,  o  A  ,  /  3  3  X  ,  (J  x  , 

A  ,  K  9  .  2  ,  X  ,  F  8  . 

F  i  .  2  ,  X  ,  K  1 ,  2  , 

,  -j  a  ,  F  rt  .  2  ,  A  ,  K 


C JNI RAC I S    F J 

C  O  N  T  R  A  L  I  b      l 


RAC I j     IN    HHl 
Tr     r:A:I»  MAI  i 

1  3  ,/ , bx , xpfcrf 
LT  It  i     Ht  Rt     P 

2  J  ,  JR2"., 
1  ,  J29, 
3),  Jt.7  , 

ISTRICTbX,// 
TOTAL  NUMotR 
m  PENALTIESx 
I  tY  tuRX  ,7X  , 
IT  1  f  jW,  ,3x  , 
Y  L jRX  ,b  X,  I  3 
NTY  ;  jRX  ,lx  , 
LL.RX  ,DX  ,13, 
t    ESRX,2X,I3 


NTRACTS  ISX, 
CONIRAL ISIS 
NCE  CONTRACT 
ENANCE     COMR 


07  ,Jll , 


,8X  ,  J    Mi  ,7X, 
2,x,F8 .2  ,X ,F 
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00/52Tb 
0  0  7  V, 1  b 

1232. 
1233. 

00761.JE 

1231.. 
1235. 

c 
c 

c 

CB.2.X,FI|.2,X,FB.2.X,F8.2.//'.<  <0A0»M«IMENAN;E»C0UNfY»,«x,Fd.2,x.1F 
C8.2,X,F8.2,x,FB.2,X,F8.2,X,F8.2.//.x  ROAO'>iA[NltNANCL,StArt:x,bx,F'l 
C.2iX,F8.2,X,F8.2,X,F3.2,X.Fa.2X,F8.2l 

P*INT     829,LLl.LL2.LLi,LL't.LL5,LL6 
829    FORXST     (     X  1  X,  5X  ,  « dv  EX  ALL    PENALTY    PtRCENTA&t     oXEAKOOHH    ol    OISTBICT:, 
C<,//,5X,XDlX,5X,»[)2X,5X,X03X,5X,XO'»*,5x,«OjX.5x,xDo«.  //•.*,  13,  ■.  /  ,  II 
C.UX, 13,1.x,  I3.1.X,  13,1.x,  I  !l 

STOP 

ENO 

ANALYSIS    F0<     197i 
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Append  lx  B 
COMPUTER  PROGRAM  OUTPUT 

CONTRACTS  HIT*  PENALTIES  PENALTr  AMOUNT 

R»087".".  1231.53 

R*0S937  1979.3". 

R»0895S  712.25 

R»09060  287. 0". 

R*09209  7".. 12 

R»09"»".0  27".. 23 

R»09553  311..  "tb 

R»U9S81  65.60 

R»09586  610. <t6 

R»09621  70.33 

R«09732  791.. 02 

R»09831  372.08 

R'09875  380.60 

R»09878  381.29 

R»09879  1.3.78 

R»09906  55.16 

R»09930  62.02 

R»10092  181.6". 

R*10198  129.81 

R»1J2".6  22. ".3 

R»095".3  532.09 

R»09568  1068.71 

R»09".27  822.22 

R-09357  95.30 

R»10127  19.8". 

R»09888  138.1.9 

R*09880  162.21 

R*09356  166.69 

R»10090  22.06 

R»09971  2*. 28 
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R»09762 
R»097b6 
R«09505 
B»09912 
8*0951  <• 
a»09820 

a>osaitO 

8*0991.1 

a*ioi3i 

8*09925 
3*09750 

B*09l«86 

8*09377 

8*08836 

B*08877 

B*0995l. 

8*091.88 

8*091.25 

j»098bb 

B*09755 

6*09b68 

3*09bbO 

RT*09897 

RT*10163 

RT»09695 

TX»09i«33 

TX»09i»32 

TX*09367 

TX*0907i. 

RT*1Q239 


21.. 82 

196.18 

699.68 
2I..72 

327.18 
39.71 
1.9.69 
31..  0<4 

15U.18 
53.63 

879. it3 
72.07 
12.82 

360.56 

621.5.05 

23.09 

22.23 

275.  l<t 
97.22 

376.93 
17.29 
38.27 
15.60 
19.88 

1.03.23 
1896.96 
2536.52 
11.71.. 72 

773.51 
26.20 
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RT»u9881 
RT»0983<. 
RT»09833 
RS*ldi)55 
RS*10d3b 
RS*09990 
RS^O  9992 
RS»1U175 
RS*100<»7 
R3»09982 
RS»  lODUi. 
RS'09807 
RM*lUu38 
RH»10339 
KM' 10037 

THE     TOTAL    PENALTy     PAIO    THIS    TEAR    IS     432272.57 


b9.81 
1589. 00 
b8i..90 
15.  la 
26.1<. 
■.2.  77 
25.  7b 

i  a .  9  u 

328. ".0 
5b.  73 

ob5.2<. 

f.9. 38 

271.89 
1.7.1.5 
22.  73 


THE  TOTAL  NUMBER  OF  CONTRACTS  IS   355 
THE  PERCENTAGE  OF  CONTRACTS  I  M  HHICH  PENALTIES  HERE  PAID  THIS  TEAR  IS    21 


VjG 


THE     TOTAL     NUMBER    OF     ROAJ    CONTRACT'S    FOR    THE     YEAR       IS  3  <. 

PERC: NT     OF    ROAD    CONTRACTS    IN    WhICH     PENALTIES     HERE    PAIO    IS 


PERCENT    OF     CITY    ROAO    CONTRACTS     IN    HhlCH    PENALTIES    WERE    PAIO    IS  j<< 

PERCENT     OF    COUNTY     ROAO    CONTRACTS    IN  WHICH    PENALTIES    WERE    PAID     IS  33 

PERCENT    OF     STATE    ROAO  CONTRACTS    IN    WHICH    PENALTIES    WERE    PAIU    IS  iZ 


ROAO    CONTRACTS    FOR    ThE     OISTRICTS 


TOTAL     NUM3EK 
PERCENT    w  ITH     FENALTItS 
NUMLER    WITH    CI TY    ECR 
PERCENT    PENALTY*;  ITY     EUR 
NUMBFR    WITrl    COUNTY    EGR 
PERCENT    ->  ENALT  Y'COUNTY    EuR 
NUMBER    WITH    STATE    EGR 
PERCENT    PENALTY»STATE    E&R 


111 

02 

03 

)u 

05 

Ob 

13 

15 

13 

1". 

a 

1  ? 

38 

26 

o9 

21 

31 

29 

1 

4 

2 

3 

1 

0 

JJ 

50 

1  j  0 

!  J 

J 

0 

0 

1 

1 

J 

1 

0 

i 

u 

lllO 

0 

J 

0 

12 

to 

10 

11 

2d 

if 

33 

20 

DO 

13 

3  5 

29 

TOTAL  PENALTY    FOR    ROAO    CONTRACT;    IS        1201"..  ".r> 

TOTAL  PENALTY    FOR    CITY    ROAD    CONTRACTS     IS          1511.29 

IOTA.  PENALTY     FOR    COUNTY    ROAO    CUNTRACTS     IS                55.15 

TOTAL  PENALTY     FOR    STATE    ROAO    CONTkACTS    IS       1C<.<).01 


PENALTY     AMOUNTS 


ROAD'CITY 

Dl 
22.06 

J2 

300.70 

03 
1166.10 

Ji. 

15 

0 

ROAU'COUNTY 

0 

0 

55.16 

0 

ROAO'STA  T£ 

lit"..  9b 

1Kb. 53 

291.3.39 

5bl.27 

".5  17.2 
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IHE      TOTAL     NUNbER    OF     BRIDGE    CONTRACTS    FOR    THE     YEAR    IS       107 
PERCENT    OF    BRIDGE    CONTACTS     IN    WHICH     PENALTIES  WERE    PAID    IS 


PERCENT     OF    CITY    BRIDGE    CONTRACTS    IN    WHICH    PENALTIES    HERE     PAID     IS  0 

PERCENT     OF    COUNTY    BRIDGE    CONTRACTS     IN    WHICH    PENALTIES    WERE    PAIO    IS  21 

PERCENT    OF    STATE    6RI0»E    CONTRACTS    IN    WHICH    PENALTIES     WE-tE    PAID    IS  17 


BRIDGE    CONTRACTS    FOR    THE     OISTRICTS 


TOTAL    NUMBER 
PERCENT    )  ITH    PENALTIES 
NUMBER    WITH    CITY    EGR 
PERCENT    'ENALTY»CITY    EbR 
NUMbE  R    WI  TH    COUNTY    ESR 
PERCENT    3ENALTY»C0UNTY    EGR 
NUMBER    WI  IH     iTATE    EJR 
PERCENT    PENALTY»STATE    EGR 


TOTAL  PENALTY  FOR    6RI0&E    CONTRACTS     IS  9103.2". 

TOTAL  PENALTY  FOR    CITr     BRIDGE    CONTRACTS    IS  0 

TOTAL  PENALTY  FOR    COUNTY     BRIDGE    CONTRACTS     IS  229.79 

TOTAL  PtNALTY  FOR    STATE    BRIDiE    CONTRACTS    IS  8873.1.5 


31 

D2 

J  3 

D<t 

D5 

D6 

11 

2<l 

15 

1  1 

17 

17 

36 

12 

-.b 

i> 

1  1 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

5 

1 

1 

5 

^ 

«»0 

20 

100 

0 

0 

0 

6 

19 

m 

22 

12 

15 

ii 

10 

<>2 

•> 

li 

13 

PENALTY 

AMOUNTS 

BRIOGE'CITY 

Dl 
0 

U2 

0 

03 

0 

Ok 

a 

DS 

0 

0-> 
0 

BRIOGE*COJN!Y 

135.1.9 

22.23 

72.  07 

0 

0 

1 

BRIDGE'STATE 

39".. 22 

298.23 

7705.66 

I..C4 

89.  .0 

351.90 
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THE     TOTAL    NUMBER    OF     ROAD'TRAFFIC    CONTRACTS    FOR    THE    YEAR    IS  3b 

PERCENT    OF    ROAD'TRAFFIC    CONTRACTS    IN    WHICH    PENALTIES    HERE    PAID    IS  30 


perc-"nt  of  city  roao'traffic  contracts  in  which  penalties  were  paid  is       iz 
percent  of  county  roao'traffic  contracts  in  which  penalties  heri   »aio  is        0 
percent  of  state  roao'traffic  contracts  in  which  penalties  were  pud  is      12 


ROAO'TRAFFIC    CONTRACTS    FOR    THE    DISTRICTS 


TOTAL    NUMBER 
PERCENT     WITH    PENALTIES 
NUMBE*    WITH    CITY    EGR 
PERCENT    PENALTY'CITY    EGR 
NUMBER    WITH    COUNTY    E&R 
PERCENT    »ENALTY'COUNTY    EGR 
NUMBER    WITH    STATE    EGR 
PERCENT    PENALTY'STATE    EGR 


01 

D2 

D3 

o* 

J> 

06 

It 

3 

1? 

t 

it 

5 

25 

100 

5C 

12 

a 

0 

2 

z 

It 

2 

i 

0 

<>0 

100 

100 

5J 

0 

0 

o 

0 

0 

a 

o 

0 

o 

0 

0 

0 

o 

0 

2 

1 

8 

6 

! 

rJ 

0 

10C 

I  I 

0 

0 

0 

T3TAL  PENALTY  FOR  ROAJ'TRAFFIC    CONTRACTS    IS  9<t90.33 

TOTAL  PENALTY  FOR  CITY    ROAO'TRAFFIC    CONTRACTS     IS         75*7.29 

TOTAL  PENALTY  FOR  COUNTY    ROAD'TRAFFIC    CONTRACTS    IS  0 

TOTAL  PENALTY  FOR  STATE    ROAO'TRAFFIC    CONTRACTS     IS  19"t3.0<t 


ROAO'TRAFFIC'CITY 
ROAO'TRAFFIC'COUNTY 
ROAO*  TRAFFIC'STATE 


PENALTY     AMOUNTS 

01  02  03  0<t 

68<t.9u        1658.81       5187.98  15.60 

u  C  0  0 

0  2b.  20       1916.8<t  0 


Ob 
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THr    TOTAL     NUWbFR    OF    ROAO'SURFACIN^    CONTRACT}    F  OK    Tit     YE  AR     b  fi 

PERl.-INT     OF    HO/10*  SURFACING    CONTRACTS    IN    WHICH    PLNALTItS    WERE    'HI     [i 


PERCENT    OF    CITY     ROAD'SURFAC I NG    CONTRACTS    IN    WHICH    PENALTIES    WtR:     "AIO    IS  0 

PERCtNT     OF    COUNTY    RuA  O'SURF  A  31  Nb    CONTRACT:,     I -(    WHICH    PENALTIlj     WER£     ->AID    15  J 

PERCtNT    (IF     STATE     RO  AD*  SURFAC  I  NG     CONTRACTS     If    WHICH    PENALTIES    WE<t    P«IO    IS  11 


ROrtD»SURFACIN„    CONTRACTS    FOR    THE    OISTRICTS 


TOTAL     NlH;>t< 
PERCENT    4  IIH    PENALTIES 
NJMbER    WITH    CITY     EiiR 
PERCENT    > ENALT r'ClTY     EGR 
NUMgEh    WITH    CUUNTY*EGR 
PERCENT     FEHALTY*COUNTY     EGR 
NUMbER    wl Th    STATE     EGR 
PERCENT    ^ENAL T Y»STATE    EGR 


01 

D2 

03 

0<t 

Db 

Ob 

13 

12 

fl 

13 

l» 

lb 

l? 

2b 

a 

23 

1 

0 

J 

J 

0 

Q 

a 

0 

0 

u 

u 

0 

a 

c 

J 

0 

c 

a 

0 

0 

0 

0 

0 

a 

j 

0 

13 

12 

e 

13 

i-. 

lb 

1* 

?b 

0 

23 

7 

0 

T3TSL  PfNALTY  FOR    R  OAO*  SURF  ACI  Kb    CONTRACTS     IS  1322.  "•  f 

TJTAl  PtNALTY  FOR    CITY     ROAO* SURF  AC  I N3    CONTRACTS    IS  0 

TOT/.L  PtNALTY  FOR    COUNTY    ROA  0»  SURF  AC  I  NG    CONTRACTS    IS  0 

TOTA.  PENALTY  FOR    STATE     RO  A  0' SURFAC  I  NG    CONTRACTS    IS  1322. UT 


PENALTY     AMOUNTS 


ROAD*  SURFACING'CITY 
RO»0»SURF  ACING*  COUNTY 
ROAO'SUR^ACINj'STATE 


01 


02 


0  0 

3  0 

81<«.b2  398.03 


0". 
J 

0 

H.bs 


Ob 

o 
a 

15. lb 
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!HE    TOTAL    NUMBER    OF    ROAO' HA INTE NANCE    CONTRACTS    FOR    THE    YEAR    IS  »f 

PERCENT    OF    ROAO'NAINTENANCE    CONTRACTS     IN    WHICH    PENALTIES    WERE    PAI3     IS 


PERCENT    OF    CITY    ROAO'MAINTENANCE    CONTRACTS    IN    WHICH    PENALTIES    HERE    PAIO    IS  0 

PERCENT    OF    COUNTT    ROAO» MA  INT ENANCE    CONTRACTS     IN    WHICH    PENALTIES    W£RE    PAIO    IS  0 

PERCENT    OF    STATE    ROAO'NAINTENANCE    CONTRACTS    IN    WHICH    PENALTIES    WEU    PAIO    IS 


ROAO'NAINTENANCE    CONTRACTS    FOR    THE    OISTRICTS 

01                  02  03  0<i  OS  06 

TOTAL    NUHEER                                              2                      6  9  T  S  IB 

PERCENT    WITH    PENALTIES                     0                     16  22  B  fl 

NUMBER    WllH    CITT    EUR                         OB  C  3  0  0 

PERCENT    PENALTY'dTY    EGR             0                     0  0  B  0 

NUMBER    WITH    COUNTY    EGR                    0                      B  B  0  0 

PERCENT    >£NALTY»COUNlY    EGR          0                        B  0  0  B  " 

NUMBER    WITH    STATE    EGR                        2                        6  9  T  8  10 

PERCENT    PENALTY'STATE    EGR           0                   16  22  »  0  0 


TOTAL  PENALTY  FOR  RQAO»MAINTENANCE    CONTRACTS     IS  3kZ.aT 

TOTAL  PENALTY  FOR  CITY    ROAO* MAI NTENANCE    CONTRACTS    IS  Q 

TOTAL  PENALTY  FOR  COUNTY    ROAO'NAINTENANCE    CONTRACTS    IS  0 

TOTAL  PENALTY  FOR  STATE    ROA 0» M INTENANCE    CONTRACTS    IS  3U2.0T 


R0»0»  MINTENANCE'CITY 

ROAD*  H«  I  NT  ENANCE 'COUNTY 
ROAO*  KAiNTENANCE'STATE 


NALJY    i 

(MOUNTS 

01 

1 

02 

a 

03 
1 

Ok 

0 

11 

1 

06 
C 

B 

o 

a 

1 

9 

5 

a 

22.  rj 

319.3k 

i 

e 

1 
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OVEKAll    PENALTY     PERCENTAGE     iJREAKDOHN     8T    DISTRICTS 
Dl  02  03  D<»  05  Ob 

27  23  ".2  12  15  10 
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Apron d  ;  ••:  !' 

ERRATA  SHEETS  FOR  THE  INDIANA  STATE  HIGHWAY  COMMISSION  1970  CONSTRUCTION 
RECORD  GUIDE  FOR  ROAD,  BRIDGE,  MAINTENANCE,  MP  TRAFFIC  CONTRACTS 


Explanation  Sheet  1b 
Page  1-1 
Page  1A-1 


Page  1A-2 
Page  3 

Page  3-1 


Explanation  Sheet  6a 
Page  6 
Page  6-1 


Page  6-2 


Quantity  in  the  first  paragraph  is 
misspelled. 

In  the  volume  of  cut  column,  the  118 
should  be  119. 

In  the  %  deviation  column,  the  0  for 
Station  7  should  be  +1 . 
The  algebraic  total  should  be  +13» 
The  average  should  be  +1 . 

The  quantity  on  plans  should  be  98766. 
The  difference  should  be  -129. 

The  quantity  placed  should  be  202^3. 
The  overrun  quantity  should  be  48^6. 
The  overrun  cost  should  be  $2907.60. 

The  sum  of  end  areas  for  stations 

33+00  and  33+50  should  be  1871. 

The  volume  of  cut  for  these  stations 

should  be  1732. 

The  total  cut  should  be  202^3. 

In  the  second  paragraph,  if  in  the 
last  line  is  misspelled. 

For  structure  number  16,  the  remarks 
column  should  read  "See  p.  70." 

On  the  bottom  drawing,  the  4»5'  measure- 
ment should  be  3*0 '.  A  new  dimension 
should  be  added  to  show  1.5'  of  cover. 
Beside  the  bottom  drawing,  both  lines 
should  read  "from  table  006." 

The  line  below  the  drawing  should  read 
"From  Table  003." 
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Page  7-1  In  the  summary,  tho  curb  and  gutter 

removal  should  be  item  9« 
In  the  heading,  the  contract  number 
should  be  1-0000  and  the  item  number 
should  be  7  &  9. 

Page  11-1  For  day  19»  the  lineal  feet  laid  should 

be  1060.  For  day  ZZ,  the  lineal  feet 
laid  should  be  700. 

Page  1  /f—  1  For  day  17,  the  lineal  feet  laid  should 

be  5100.  For  day  18,  the  lineal  feet 
laid  should  be  5100.  For  day  29,  the 
lineal  feet  laid  should  be  10200. 

Page  16-1  For  the  first  course,  the  lineal  feet 

laid  should  be  1530.   This  is  also 
true  for  the  second  and  third  courses. 

Page  17-2  The  top  10  feet  of  the  sketch  should 

be  labeled  H. 

Page  28-2  Between  stations  50+00  and  52+80,  the 

average  depth  should  be  /f.25. 

Page  31-1  The  bottom  toewall  calculation  should 

total  to  122.8. 

The  sum  of  the  toewall  areas  will  then 
be  1/+8.8. 

The  grand  total  area  above  the  summary 
block  should  be  380.8. 

Page  if1-1  In  both  road  portion  calculations,  the 

weight  should  be  2237  and  not  2230. 

Page  53-2  The  total  of  the  length  put  in  leads 

column  should  be  314o1. 

Page  59  The  last  line  should  read  "on  I.e.  626 

on  p.  73." 

Page  61  After  the  last  line,  add  "Addition  ap- 

proved on  I.C.  626  on  p.  73«" 

Page  62  In  the  second  to  the  last  line,  maintenance 

is  misspelled. 

Page  63-3  The  peat  excavation  unit  price  should 

be  80.60. 

The  peat  excavation  quantity  increase 
should  be  if8Jf6. 
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Page  63-3  cont'd.  The  peat  excavation  amount  increase 

should  be  82907.60. 
The  peat  excavation  %   chance  should 
be  +31%. 

The  total  amount  increase  should  be 
868615.00. 

The  total  estimated  cost  should  be 
8152^2.00. 

In  the  top  paragraph,  the  fourth  line 
should  read  "sheet  63-4." 

Page  63— ^  For  peat  excavation,  the  final  quantity 

should   be  202/+3. 

For  peat   excavation,    the  overrun  should 
be  /f8if6. 

Page  63-1  The  %  of  change   for  item  17  should  be 

-9%. 

Page  65-2  In  the  middle  of  the  page,  the  state- 

ment should  read  "To  pps.  17-1  &  65-1." 

Page  66  The  specification  article  referred  to 

should  be  715.12. 

Page  66-1  The  specification  article  referred  to 

should  be  715.12. 

Page  70  For  structure  1/f,  the  error  in  plan 

quantity  should  be  +30 • 

For  structure  1^>  the  net  change  regular 
portion  should  be  +23. 
Item  6  quantity  increase  should  be  23. 
Item  6  amount  increase  should  be  S92.00. 
Total  increase  amount  should  be  892.00. 
The  estimated  cost  should  be  828.00. 

Page  71  The  first  line  in  the  second  paragraph 

should  read  "on  sheet  10-3." 
At  the  bottom  of  the  table,  does  and  de- 
creased should  be  marked  out. 

Page  72  The  last  line  of  the  paragraph  should 

read  "Extra  Work  Agreement  on  p.  67-1 •" 

Page  7k  For  item  3»  the  final  estimate  quantity 

should  be  202i*3. 

For  item  3,  the  final  estimate  amount 
should  be  8121^5.80. 

For  item  3»  the  overrun  quantity  should 
be  kBk6. 

For  item  3»  the  overrun  amount  should 
be  82907.60. 
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Page  77 


The   l  i.nal   estimate   amount   should   be 
8475911.79. 

The  overrun  amount  should  be  $86157.84. 

The  nut  overrun  should  be  $22478.29. 

The  net  overrun  percentage  should  be  4. 957%. 


Page  78 


For  item  3»    the    final   estimate   quantity 

should   be  20243. 

For  item  3>    the   final   estimate   amount 

should  be   $12145.80. 

For  item  3>    the   overrun   quantity  should 

be  4846. 

For  item  3,    the  overrun   amount   should 

be  $2907.60. 


Page  80 


The  total  original  estimate  amount 

should  be  $405541.85. 

The  total  final  estimate  amount  should 

be  $425947.74. 

The  overrun  total  amount  should  be 

$83361.44. 

The  net  overrun  should  be  $20405.89. 

The  net  overrun  percentage  should 

be  5.032%4 


Table  107 
Index 


For  D=1.8,  V=0.0659. 

Accuracy  misspelled  on  lines  3  and  4 

of  the  first  page. 

Surface  misspelled  on  line  20  of  the 

first  page. 

Theoretical  misspelled  on  lines  22  and 

23  of  the  third  page. 


z 
a 

o 

a 

o 
o 


